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DEVELOPED  ROUTES  -  LESS  IMPACTS,  MORE  TRUCKS 
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Traffic  Mitigation  Summary 
Camp  Fire  Debris  Removal  Operations 
Paradise,  California 


TRAFFIC  MITIGATION 


Preliminary  traffic  mitigation  measures  have  been  identified  to  address  traffic  operational  and/or  safety 
deficiencies  along  the  selected  truck  travel  routes.  These  measures  include  specific  roadway  and  traffic 
control  improvements  at  critical  intersections  throughout  the  five  counties  potentially  impacted  by  the  debris 
removal  operations.  In  addition,  comprehensive  Transportation  Demand  Management  (TDM)  program  has 
also  been  developed  to  further  reduce  potential  traffic  increases  associated  with  the  debris  removal  effort. 
It  is  anticipated  that  these  measures  will  continue  to  be  refined  as  needed  based  on  community  input  and 
additional  data  collected  as  part  of  the  proposed  traffic  monitoring  that  will  continue  throughout  the  duration 
of  the  debris  removal  effort.  A  summary  of  the  preliminary  traffic  mitigation  measure  identified  as  part  of 
this  study  are  described  in  more  detail  below. 

ROADWAY  AND  TRAFFIC  CONTROL  IMPROVEMENTS 

The  specific  roadway  and  traffic  control  improvements  identified  to  reduce  truck  traffic  impacts  for  key 
locations  along  the  preferred  truck  routes  serving  the  disposal  sites  and  are  described  in  more  detail  below. 

Shasta  County  (Caltrans  District  2) 

Cottonwood 

The  recommended  roadway  and  intersection  improvements  along  Gas  Point  Road  in  Cottonwood  are 
shown  in  Figure  36  and  include: 

•  Signal  timing  and  phasing  adjustments  at  three  existing  traffic  signals  along  Gas  Point  Road 

•  Monitoring  of  vehicle  queues  at  the  1-5  NB  off-ramp  at  Gas  Point  Road  to  determine  if  traffic 
signalization  or  other  mitigation  is  warranted 

•  Replace  existing  school  zone  signage  with  solar-powered  radar  speed  feedback  signs  approaching 
North  Cottonwood  Elementary  School  from  each  direction  along  Gas  Point  Road 

Tehama  County  (Caltrans  District  2) 

Red  Bluff 

The  recommended  roadway  and  intersection  improvements  along  SR  36  in  Red  Bluff  are  shown  in  Figure 
37  and  include: 

•  Signal  timing  and  phasing  adjustments  at  four  existing  traffic  signals  along  SR  36 

Butte  County  (Caltrans  District  3) 

Chico 

The  recommended  roadway  and  intersection  improvements  in  Chico  are  shown  in  Figure  38  and  include: 

•  Signal  timing  and  phasing  adjustments  at  16  existing  traffic  signals  along  Skyway  Road,  Bruce 
Road  and  SR  32 
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Traffic  Mitigation  Summary 
Camp  Fire  Debris  Removal  Operations 
Paradise,  California 


•  Restrict  left  turns  and  through  movements  exiting  Forest  Avenue  and  Zanella  Way  onto  Skyway 
Road  to  address  safety  concerns  raised  by  the  City 

•  Restripe  crosswalks  and  pavement  markings  at  the  signalized  Skyway  Road  and  Bruce  Road 
intersection  to  improve  pedestrian  safety  (crash  history  indicates  a  potential  pedestrian  safety 
deficiency) 

Durham 

The  recommended  roadway  and  intersection  improvements  in  Durham  are  shown  in  Figures  39  and  40  and 
include: 


•  Signal  timing  and  phasing  adjustments  at  the  SR  99  intersections  with  Neal  Road,  Durham-Pentz 
Road  and  Durham-Dayton  Highway 

•  Monitor  vehicle  queues  along  the  SR  99  northbound  and  southbound  off-ramps  at  Durham-Pentz 
Road  and  Durham-Dayton  Highway  to  determine  if  the  following  mitigation  is  required: 

o  Widen  and  restripe  the  SR  99  southbound  off-ramp  at  Durham-Dayton  Highway  to  provide 
an  exclusive  right-turn  lane 

o  Widen  and  restripe  the  Durham-Pentz  Road  westbound  approach  to  the  SR  99  northbound 
on-ramp  to  provide  an  exclusive  right-turn  lane 

Oroville 

The  recommended  roadway  and  intersection  improvements  in  Oroville  are  shown  in  Figures  41  -  43  and 
include: 


•  Install  of  a  roundabout  at  the  SR  191 /Durham-Pentz  Road  intersection  (completed  by  Caltrans  in 
February  2019) 

•  Signal  timing  and  phasing  adjustments  at  the  SR  70  intersections  with  SR  191,  Georgia  Pacific 
Way  and  Ophir  Road  as  well  as  the  intersection  of  Durham-Pentz  Road  and  Butte  Campus  Drive 
(construction  at  this  intersection  by  Caltrans  planned  for  2019) 

•  Monitor  vehicle  queues  at  the  unsignalized  SR  191  southbound  approach  to  Butte  Campus  Drive 
to  determine  if  installation  of  a  southbound  right-turn  lane  into  Butte  College  is  warranted 

•  Monitor  vehicle  queues  at  the  SR  191/SR  70  signalized  intersection  to  determine  if  extension  of 
the  existing  SR  70  northbound  left-turn  lane  pavement  markings  is  warranted 

•  Installation  of  solar-powered  radar  speed  feedback  signs  along  the  SR  191  northbound  and 
southbound  and  Durham-Pentz  Road  eastbound  and  westbound  approaches  to  Butte  Campus 
Drive 

Gridley 

The  recommended  roadway  and  intersection  improvements  in  Gridley  are  shown  in  Figure  44  and  include: 

•  Signal  timing  and  phasing  adjustments  at  four  existing  signals  along  SR  99  (Spruce  Street,  Hazel 
Street,  Sycamore  Street  and  Magnolia  Street) 

•  Install  a  solar-powered  rectangular  rapid  flashing  beacon  at  the  existing  unsignalized  pedestrian 
crosswalk  across  SR  99  at  Cherry  Street 
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Sutter  County  (Caltrans  District  3) 

Live  Oak 

The  recommended  roadway  and  intersection  improvements  in  Live  Oak  are  shown  in  Figure  45  and  include: 

•  Signal  timing  and  phasing  adjustments  at  two  existing  signals  along  SR  99  (Pennington  Road  and 
Elm  Street) 

•  Install  solar-powered  rectangular  rapid  flashing  beacons  at  three  unsignalized  pedestrian 
crosswalks  across  SR  99  (Ramsdell  Drive,  Nevada  Street  and  Kola  Street) 

Yuba  City 

The  recommended  roadway  and  intersection  improvements  in  Yuba  City  are  shown  in  Figure  46  and 
include: 


•  Signal  timing  and  phasing  adjustments  at  three  existing  signals  along  SR  99  (SR  20,  Sunsweet 
Boulevard  and  Bridge  Street)  and  five  additional  existing  intersections  along  SR  20  (Stabler  Lane, 
Civic  Center  Boulevard,  Rocca  Way,  Gray  Avenue  and  Clark  Avenue) 

Yuba  County  (Caltrans  District  3) 

Marysville 

The  recommended  roadway  and  intersection  improvements  in  Marysville  are  shown  in  Figure  47  and 
include: 

•  Signal  timing  and  phasing  adjustments  at  fourteen  existing  signals  along  SR  70  through  downtown 
Marysville  to  minimize  congestion  and  reduce  air  quality  impacts  related  to  the  debris  removal 
operations.  The  timing  and  phasing  adjustments  should  also  aim  to  minimize  traffic  impacts  to  the 
access  points  to  the  Marysville  Fire  Station  on  9^^  Street  and  Rideout  Memorial  Hospital  on  4^*^ 
Street 

•  Replace  the  existing  beacons  at  the  unsignalized  pedestrian  crosswalk  across  SR  99  at  16^*^  Street 
with  MUTCD-compliant  solar-powered  rectangular  rapid  flashing  beacons 

Olivehurst 

The  recommended  roadway  and  intersection  improvements  in  Olivehurst  are  shown  in  Figure  48  and 
include: 


•  Monitor  traffic  operations  at  the  SR  70  ramp  intersections  with  McGowan  Parkway  to  determine  if 
additional  mitigation  is  warranted 

•  Installation  of  solar-powered  rectangular  rapid  flashing  beacons  at  the  existing  unsignalized 
pedestrian  crosswalks  across  McGowan  Parkway  at  Evelyn  Drive  and  Larson  Street 
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Wheatland 

The  recommended  roadway  and  intersection  improvements  in  Wheatland  are  shown  in  Figures  49  and  50 
and  include: 

•  Installation  and/or  replacement  of  existing  rail  crossing  signage  and  pavement  markings  along 
Forty  Mile  Road  and  Ostrom  Road 

•  Install  roadway  curve  warning  signage  along  Forty  Mile  Road  eastbound  east  of  Rancho  Road 

•  Upgrade  existing  roadway  striping  and  signage  along  Ostrom  Road  to  meet  current  Manual  on 
Uniform  Traffic  Control  Devices  (MUTCD)  standards 

•  Re-stripe  the  existing  pavement  markings  on  all  four  approaches  to  the  unsignalized  South  Beale 
Road/Ostrom  Road  intersection 

Due  to  safety  concerns,  it  is  not  recommended  that  debris  removal  trucks  access  the  Recology  Ostrom 
Road  facility  via  the  SR  65/South  Beale  Road  intersection.  An  evaluation  of  the  SR  65/South  Beale  Road 
intersection  is  provided  in  Appendix  G.  Additionally,  for  reference,  the  transportation  component  of  the  May 
2018  Draft  Environmental  Impact  Report  (DEIR)  for  the  Recology  Ostrom  Road  Landfill  is  provided  in 
Appendix  H. 

TRANSPORTATION  DEMAND  MANAGEMENT  (TDM)  MEASURES 

To  further  reduce  traffic-related  impacts,  a  comprehensive  Transportation  Demand  Management  (TDM) 
program  is  recommended.  The  TDM  program  includes  actions  such  as  using  the  local  Neal  Road  Landfill 
during  periods  of  peak  traffic  congestion,  staggering  crew  work  schedules  and  constructing  worker  camp 
sites.  Specific  elements  of  the  TDM  program  are  described  in  more  detail  below. 

Neal  Road  Landfill 

As  initially  envisioned,  the  Neal  Road  Landfill  was  going  to  be  reserved  for  local  contractors  only.  As 
currently  proposed,  the  Neal  Road  Landfill  would  be  made  available  to  the  State-operated  debris  removal 
effort  from  7:00  AM  to  9:00  AM  and  2:30  to  6:30  PM  to  reduce  truck  trips  on  the  regional  roadway  system 
during  the  weekday  commuter  peak  period.  Access  to  the  Neal  Road  Landfill  would  be  limited  initially  to 
1 ,800  tons  of  ash,  debris  and  soil  per  day,  with  potential  expansion  of  up  to  3,000  tons  per  day.  The  1 ,800- 
ton  limit  could  accommodate  up  to  152  truckloads,  assuming  load  sizes  similar  to  those  observed  on 
February  20,  2019.  This  3,000-ton  per  day  limit  could  accommodate  up  to  253  truckloads.  The  trucks  would 
likely  be  evenly  distributed  over  the  six  hours  that  the  facility  would  be  opened  up  to  State  contractors. 

To  minimize  truck  increases  on  Neal  Road,  a  one-way  access  pattern  has  been  proposed.  The  debris 
removal  trucks  would  be  directed  to  use  Route  191  (Clark  Road),  Durham-Pentz  Road,  and  SR  99  to  the 
right-turn  onto  Neal  Road.  Upon  exiting  the  Neal  Road  Landfill,  they  would  return  to  Paradise  via  Neal 
Road.  The  proposed  truck  route  for  to  and  from  the  Neal  Road  Landfill  is  presented  in  Figure  51.  The 
projected  truck  trip  increases  are  shown  on  Figure  52. 

Local  Worker  Camp 

Crew  members  for  the  State-operated  debris  removal  operations  are  lodging  outside  of  Paradise,  often  at 
locations  one-hour  or  more  from  the  job  sites.  CalRecycle  is  investigating  the  possibility  of  providing 
temporary  lodging  (worker  camp)  for  the  debris  removal  crews  in  Paradise  along  Skyway  Road  adjacent  to 
the  former  T uscan  Ridge  golf  course.  This  would  include  temporary  housing  for  up  to  350  workers,  reducing 
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commuter  traffic  passing  through  the  adjacent  communities  during  the  weekday  morning  and  evening  peak 
hours. 

Additionally,  CalRecycle  is  considering  constructing  a  temporary  work  camp  in  Oroville,  approximately  one- 
half  hour  from  Paradise,  at  4871  Feather  River  Boulevard  in  Oroville.  Similar  to  the  Tuscan  Ridge  site  in 
Paradise,  the  Feather  River  Boulevard  site  would  reduce  regional  traffic  impacts. 

Preloaded  Trucks 

One  additional  measure  that  could  reduce  truck  traffic  during  the  weekday  commuter  peak  periods  would 
be  to  preload  trucks  at  the  end  of  the  day  for  shipment  to  the  remote  landfills  the  next  morning.  These  trucks 
would  be  removed  from  the  evening  commuter  peak  traffic  flow  and  would  leave  Paradise  between  5:00 
and  7:00  AM  (before  the  start  of  the  weekday  morning  commuter  peak  hours  (from  7:00  to  9:00  AM).  The 
preloaded  trucks  would  be  tarped  and  ready  for  departure  early  the  next  morning  and  would  need  to  be 
parked  overnight  in  a  designated  secure  area,  preferably  at  a  local  site  in  Paradise. 

Use  of  Temporary  Layover  Sites  (Transfer  Sites) 

CalRecycle  is  also  reviewing  the  potential  benefits  of  using  temporary  laydown  areas/layover  sites  to  stage 
soil  during  the  course  of  the  day  and  then  ship  out  the  material  to  the  regional  landfills  at  night.  This  would 
allow  the  for  more  efficient  clearing  of  the  material  from  Paradise,  as  the  transfer  sites  would  be  closer  to 
Paradise  than  the  regional  landfills,  and  thus,  spread  out  the  truck  trips  approaching  the  regional  landfills 
increases  over  a  longer  period.  The  layover  sites  would  only  be  used  for  contaminated  soils  (no  metal, 
concrete  or  ash).  One  potential  site  is  the  Odin  metal  disposal  site  in  Oroville  which  is  a  secure  site  located 
in  an  industrial  area  and  could  operate  safely  under  night  time  conditions. 

stagger  Crew  Work  Schedules 

It  is  recommended  that  debris  removal  crew  work  schedules  be  shifted  one-half  hour  for  crews  1 01  to  1 50, 
one-hour  for  crews  151  to  200  and  one  and  one-half  hours  for  crews  201  to  250.  By  staggering  crew  work 
schedules,  the  number  of  workers  and  trucks  arriving  and  departing  Paradise  during  the  same  time  period 
is  lower,  reducing  traffic-related  impacts  to  the  regional  roadway  system. 

Changeable  Message  Signs 

It  is  recommended  that  changeable  message  signs  (CMS)  be  installed  at  key  locations  along  the  preferred 
truck  travel  routes  to  alert  truck  drivers  for  the  State-operated  debris  removal  operations  of  restrictions 
and/or  temporary  changes  to  assigned  truck  routes  due  to  temporary  shutdowns  of  one  or  more  disposal 
sites,  roadway  construction  activity,  vehicular  crashes,  and  weather-related  incidents.  The  use  of  CMS 
signs  will  help  enforce  the  assigned  truck  routes  as  well  as  allow  the  debris  removal  activity  to  operate 
smoothly  in  the  event  of  unanticipated  roadway  incidents. 

TRAFFIC  MONITORING 

Traffic  activity  associated  with  the  debris  removal  efforts  will  continue  to  be  evaluated  as  the  debris  removal 
operations  progress  using  a  variety  of  traffic  monitoring  techniques.  Measures  include  collection  of  daily 
and  hourly  traffic  volume  data,  peak  period  traffic  congestion  monitoring  using  Google  Maps  and  drone 
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observations  and  nnonitoring  of  debris  removal  trucks  using  a  GPS  tracking  system  as  described  in  more 
detail  below. 

Traffic  Volume  and  Congestion  Data 

Caltrans,  Butte  County  and  City  of  Chico  officials  have  provided  existing  (post-Camp  Fire  Incident)  and 
historical  (pre-Camp  Fire  Incident)  traffic  count  data.  To  better  understand  the  traffic  increases  associated 
with  the  proposed  debris  removal  operations,  traffic  monitoring  at  key  locations  is  recommended.  Drone 
video  footage  and  peak  period  and/or  daily  traffic  count  information  will  be  collected  to  supplement  the 
Google  Maps  traffic  congestion  data  at  critical  locations  along  the  assigned  truck  travel  routes. 

GPS  Truck  Tracking 

GPS  tracking  software  is  required  to  be  installed  on  the  cell  phones  of  each  State-operated  debris  removal 
truck  driver  and  will  allow  monitoring  of  the  debris  removal  trucks  to  and  from  the  landfills  to  ensure  that  the 
haulers  are  using  the  assigned  travel  routes.  The  drivers  are  required  to  turn  on  the  GPS  tracking  app  when 
they  begin  work  and  turn  off  the  app  when  they  are  done  for  the  day.  The  information  is  live-streamed  to 
a  webapp  to  provide  real-time  tracking  of  each  truck  working  on  the  State-operated  debris  removal 
operations.  Figure  53  is  a  sample  of  the  interactive  display  screen  which  provides  real-time  information 
regarding  contractor/crew  name,  current  location,  travel  speeds,  distance  traveled,  fuel  spent,  travel  route 
taken,  etc.  Vehicle  positions  are  tracked  every  minute  and  updated  to  the  map  viewer.  This  screen  can  be 
used  to  review  real-time  congestion  (i.e.  too  many  trucks  taking  a  particular  route  or  back-ups  at  certain 
disposal  sites)  and  ensure  compliance  with  assigned  truck  routes. 

CalRecycle  will  also  review  the  feasibility  of  using  this  same  technology  to  monitor  truck  traffic  increases 
on  specific  roadway  segments  throughout  the  duration  of  debris  removal  operations.  This  technology  could 
potentially  provide  truck  counts  by  directions  for  each  hour  of  the  day  for  key  roadway  segments  which 
could  be  used  to  adjust  elements  of  the  Traffic  Management  Plan. 
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SUMMARY  OF  ROADWAY  AND  TRAFFIC  CONTROL  IMPROVEMENTS  BY  COUNTY 
CAMP  FIRE  DEBRIS  REMOVAL  OPERATIONS 
APRIL  4,  2019 
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Good  Afternoon:  Any  update  available  on  the  water  truck  driver  with  the 
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From:  Melendez,  John(5)CalOES  <John.Melendez@CalOES.ca.gov> 

Sent:  Friday,  April  12,  2019  8:16  AM 

To:  Walker,  Tina(5)CalOES  <Tina.Walker@CalOES.ca.gov>:  Simpson,  Charlie(5)CalOES  <Charlie.Simpson@CalOES.ca.gov>:  Wilson,  Dena(5)CalOES 
<Dena. Wilson @CalOES.ca.gov>:  Schreiter,  Cameron@CalOES  <Cameron.Schreiter@CalOES.ca.gov> 
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Subject:  Accident  with  injuries 

Importance:  High 
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care  of  the  spill...  contractor/truck 
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Hi  John.  Yes,  he  underwent  surgery  and  is  on  his  path  to  recovery.  They  have  aiready  transferred  him  out  of  iCU  and  into  a  rehab  center  where  doctors 
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On  Apr  12,  2019,  at  8:21  AM,  Walker,  Tina@CalOES  <Tina.Walker@CalOES.ca.gov>  wrote: 
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PARTNERS 


Supervisor's  incident  Investigation  Report 


Date  of  Incident  4*  13  |  1*^ 
Job  Number  "7*^7 


Time  (Q  55* 


Location 


Oehirys 

Equipment  No  a3 


AM  [J 


PM  □ 


Type  _  0(a.m.a 

Responsible  Party  for  Damage  /  Injury  Caused 
Injury  to  Employee  Yes  No  IXI  Name 


Unsafe  Condition  Q  Unsafe  Behavior  []] 


SIFD 


Describe  Injury  /  Damage  ■VyiA.o\<.  (roa,Q(.  ^ 

ihjrO  ravAfe.  4-0 

Describe  Injured  Body  Parts  f\)  j  j\ _ _ _ _ 


DWC-1  Provided  O  Medical  Provided  Q  Medical  Refused  Q 
Contributing  Factors  ^  j 

- -cy-T — s-p-eeA  - 

Explain  Corrective  Actions  Taken 

_ _ escqpe  frAtjJe-s  , _ 

Ideas  on  Preventive  Measures 

List  Witnesses  Identified 
Investigator  1: 

Investigator  2: 


MuckRockPost-Camp_April2019_000058 


Where  lit  Happened? _ //V 

_ fta^o/iC  _ _ 

- - (Use-Baek-of-Form-if-Required-)- 


The  comments  provided  in  this  Statement  for  the  Record  are  true  and  accurate  to  the  best  of  my  knowledge* 


MuckRockPost-Camp_April2019_000061 


Date  of  Incident 
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Contributing  Factors 


Explain  Corrective  Actions  Taken 
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List  Witnesses  Identified 
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Investigator  2: 
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From:  Melendez,  John@CalOES 
Sent:  Monday,  April  22,  2019  12:38  PM 

To:  Matt  Rodarte  <nnrodarte@sukut.com>;  'Tom  Wadden'  <twadden(5)sukut.com> 
Cc:  Wilson,  Dena(5)Cal0ES  <Dena.Wilson(5)CalOES.ca.gov> 
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Sent  from  my  iPhone 
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Sent  from  my  iPhone 
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I  spoke  to  driver  of  SPSG  truck  -  he  was  waiting  across  the  street  until  tow  truck  arrived.  According  to  DROC  driver,  he  was  rear-ended  when 
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From:  Stehr.  Melinda@CalQES 

To:  Melendez.  John@CalOES:  Wilson.  Dena@CalOES:  Simpson.  Charlie@CalQES 
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From:  Garner.  Elizabeth@CalRecvcle 

To:  Melendez.  John@CalQES 

Subject:  Water  truck  incident  4-12-2019 

Date:  Friday,  April  12,  2019  6:12:27  PM 

Attachments:  April  12  2019.docx 
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Camp  Fire  Debris  Removal  Operation  Informal  Report  by  Project  Safety  Officer 

Incident:  Worker  struck  by  water  truck 

Companies  involved:  The  individuals  involved  are  both  employees  of  Harp  Trucking,  based  in  Santa 
Rosa.  Harp  Trucking  is  subcontracted  to  SPSG. 

Date:  April  12,  2019  Time:  Approximately  0545 

Location:  Paradise  Cinema  Parking  Lot,  6701  Clark  Road,  Paradise 


During  a  truck  safety  check.  Harp  Trucking  employee  was  in  driver's  seat  of  water  truck, 

ignition  on,  in  gear.  Harp  Trucking  employee  ^^^^^Hclimbed  under  the  truck  to  check  the  brakes. 

thought  ^^^had  confirmed  that  he  was  out  from  under  the  truck.  She  took  her  foot  off  the 
brake  and  the  truck  rolled  onto^^^^^^,  pinning  him.  called  9-1-1  and^^|  was  medevacked 
out  to  Enloe  Medical  Center.  The  wheels  were  chocked,  but  the  chocks  may  have  been  insufficient  for 
the  size  of  the  truck. 

Paradise  Police  arrived  and  did  a  Breathalyzer  on  the  driver. 

My  understanding  is  that  the  victim  has  and  is  currently  in  Intensive  Care.  I  spoke 

with  him  for  a  minute  at  the  hospital,  and  he  was  pale,  but  talking  and  smiling.  He  may  be  transported 
to  UC  Davis  Medical  Center  for  further  treatment. 

My  information  about  the  incident  comes  from  of  Tetratech,  who  called  me  at 

0730,  and  from^^J  More  comprehensive  information  about  the  accident  itself  should  be  provided  in 
a  formal  accident  report  from  Harp  Trucking  and/or  SPSG. 


Lisa  Garner 
Safety  Officer 

Camp  Debris  Removal  Operations  Center 
Environmental  Scientist 
Cal  Recycle 

916-^^^| 
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Incident  Form 

Submitted  Time;  03/20/2019  2:02  PM 
Address:  !^|laGO  VISTA  WAY,  PARADISE  CA  95969 

Reporter's  Name:  QC 
Type  of  Incident; 

Detailed  description  of  the  incident:  This  report  is  to  add  information  about  eariier 
report.  A  haui  out  truck  was  headed  to^^^ago  and  his  axie  came  apart  at  the  top  of  Lago. 
Approximateiy  5  galions  of  fiuid  went  on  the  road  and  was  washed  about  855  feet  down  the 
road.  Some  areas  are  about  4  ft  wide  and  some  areas  its  oniy  about  a  foot  wide.  NRC  is  on  site 
and  wiii  perform  ciean  up  shortiy.  They  wili  pressure  wash,  absorb, coiiect  and  haui.  Ceres  got 
fiagers  to  comtroi  traffic,  had  driver  and  owner  of  truck  put  absorbent  ,pads  and  a  few  fiber 
roiis  to  prevent  more  contamination. 


Pictures: 
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ENVIRONMENTAL 
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Incident  Form 

Submitted  Time:  03/20/2019  2:02  PM 
Address^^JlAGO  VISTA  WAY,  PARADISE  CA  95969 

Reporter's  Name:  QC 
Type  of  Incident: 

Detailed  description  of  the  Incident:  More  pictures  of  the  fluid  spill  and  efforts  to  contain 
while  waiting  on  NRC  to  come  and  clean  the  spill  up. 

Pictures: 
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Incident  Form 

Submitted  Time:  03/20/2019  9:16  AM 


Address:  I^LAGO  VISTA  WAY,  PARADISE  CA  95969 

Reporter's  Name:  QC 
Type  of  Incident: 

^^iled  description  of  the  Incident:  Truck  lost  axle  at  top  of  Lago  Vista  Dr  on  the  way  to 
^^^|Lago.  He  has  help  in  route.  No  damage  no  injury. 

Pictures: 
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ENVIRONMENTAL 


Incident  Form 

Submitted  Time:  03/20/2019  2:40  PM 
APN: 

Address:  ^^LAGO  VISTA  WAY,  PARADISE  CA  95969 

Reporter's  Name:  QC 
Type  of  Incident: 

Detailed  description  of  the  incident:  Oil  spill  on  Lago  Vista  road  has  started  to  be  cleaned 
up  by  NRC. 

Pictures: 
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Submitted  Time:  04/02/2019  3:21  PM 
APN: 

Address: 


Reporter:  QC 

Type  of  Incident:  Property  Damage 

Detailed  description  of  the  Incident:  Contractor  had  a  traffic  accident  on  Skyway  near 
the  intersection  of  Schmale  Lane.  Contractor  not  at  fault,  member  of  public  merged  into  him 
(Sheldon  Smith).  Police  report  attached 

Pictures: 
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INCIDENT  REPORT 


INCIDENT  REPORT  NO. 


A  copy  of  this  report  must  be  e-mailed  to:  incidents@ceresenv.com 


PROJECT 


Name: 


Camp  Fire  Cleanup 


Location :  Butte  Co  California 


Job  No.:  3836 


Reported  By: 

_  Title  or  Position: 

_  Telephone  Number: 

Report  Type:  I  i  Preliminary 


CERES  CAMP  FIRE  DIVISION  SUPERVSIOR 
^1-1 

E2II  FINAL  Report  Date:  4  MARCH  20iF 


INCIDENT  TYPE 


n  Near  Miss 

□  Property  Damage  Accident 

□  Injury  Accident  -  Subcontractor's  Employee 
(attach  Subcontractor's  Incident  Report) 


WHAT  HAPPENED? 


Type  of  Incident  Codes  (see  codes  below) 

Was  the  employee  doing  something  other  than  required  duties  at  time  of  accident? 
If  yes,  what  and  why?  N/A 


Injury  (1  - 12)  [s  |  Property  Damage  (1  -  5) 

0' 


Yes 


No 


Description  of  the  Incident:  TRAVELING  SQUTH/WEST  ON  PENCE  ROAD  WHEN  A  TURKEY  RAN  OUT  IN  FRONT  OF 

VEHICLE.  DUE  TO  THE  SPEED  (BELOW  POSTED  SPEED  LIMIT)  OF  40MPH  (?)  HE  WAS  UNABLE  TO  STOP,  THUS  STRUCK  THE  TURKEY 
THE  FRONT  GRILL  OF  HIS  TRUCK  WAS  DAMAGED  IN  THE  ACCIDENT.  THE  TURKEY  DID  NOT  SURVl^. 


INCIDENT  CODES 


(O 

UJ 

cc 

D 


Caught  between 
Caught  in 
Caught  on 
Contact  by 
Contact  with 
Exposure 


7 

8 

9 

10 
11 
12 


Overexertion 
Fall  from  elevation 
Fall  from  same  level 
Strains  and  sprains 
Struck  by 
Other: 


H  111 

a:  o 

ijj  < 

o% 


Fire  or  explosion 
Collapse 

Rupture  or  bursting 
Collision  or  overturn 
Other: 


INJURY/LOSS 


Date/Time  of  Incident:  01  MARCH  201 9 
Injuries: 


at  0845 


□  AM  □  PM 


None  □  Yes  Description: 


Property  Damage:  □  None  [7]  Yes  Description:  THE  COLLISION  CRACKED  THE  FRONT  GRILL  OF  SAM'S  RENTAL  TRUC 


Incident  On  Site  Location: 


NOTIFICATIONS 


HSSE  Director  * 

Director  of  Civil  Operations* 
Director  of  Storm  Operations 
Owner's  Representative 


P:  (713) 

P:  (612:| 
P:  (81  sj 


□ 

Notified 

Date/Time: 

□ 

Notified 

Date/Time: 

□ 

Notified 

Date/Time: 

□ 

Notified 

Date/Time: 

04  MARCH  19 


Was  911  called?  □  Yes  0  No  □  Not  Required 

Was  police/fire/rescue  dispatched?  □  Yes  El  No  □  Not  Required 


*  Required  for  all  Injury  Accidents  and  Property  Damage  Accidents 
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INCIDENT  REPORT 


INCIDENT  REPORT  NO. 


A  copy  Of  this  report  must  be  e-mailed  to:  incidents@ceresenv.com 


WITNESSES  List  any  eye  witnesses 


Name 


N/A 


Company  or  Address 


Telephone  Number 


Incident  Statement? 

□  Yes  □  No 

□  Yes  □  No 

□  Yes  □  No 


WHY  DID  THIS  INCIDENT  OCCUR?  Perform  root  cause  analysis  and  add  comments  here. 


I  ROOT  CAUSE  ANALYSIS  Check  all  that  apply 

ENVIRONMENTAL 

PERSONAL 

Inadequate  safeguards 

Bodily  conditions 

Lack  of  handling  or  safety  devices;  unsafe  design;  unguarded 

Physical  impairment;  illness;  fatigue;  emotional  distress;  side  affects 

machinery;  lack  of  safe  work. 

from  prescription  medication;  drugs/intoxication. 

I  I  Improper  or  defective  equipment 

I  [  Lack  of  skill  or  knowledge 

Poorly  maintained,  broken,  cracked,  rough,  slippery,  worn  tools  or 

Improper  or  inadequate  training;  inexperience;  uninformed;  unaware; 

equipment. 

improper  or  inadequate  supervision. 

P  I  Location  hazards 

Adequate  skill/knowledge  but  failure  in  execution 

Poor  layout;  congestion;  insufficient  space  for  storage;  poor  lighting; 

Chance  taking;  improper  use  of  tools  or  equipment;  failure  to  follow 

other  similar  conditions. 

safety  control  procedures;  poor  judgment. 

[  I  Ergonomics 

I  I  Improper  apparel 

Heavy  lifting;  poor  workstation  design;  excessive  bending,  twisting 

Failure  to  use  personal  protective  equipment  (eye,  face,  foot,  hand. 

or  reaching;  inadequate  tools;  poor  controls/displays. 

head,  hearing,  respiratory);  loose  clothing,  jewelry,  etc. 

I  I  other  ABUNDANT  WILDLIFE  IN  THE  AREA 

I  I  other 

WHAT  IS  BEING  DONE  TO  PREVENT  INCIDENT  REOCCURRENCE?  | 

HASjEEN  DISCUSSED 

SCAR  RETURNING  TO  RESIDENTIAL  AREAS.  - - 


MANAGING  DIRECTOR  &  SAFETY  DIRECTOR  COMMENTS 


Date  discussed  with  Superintendent: 


SUPERVISOR'S  SIGNATURE 


Date: 


WORKSHEETS  &  SUPPLEMENTAL  INFORMATION 


□  Injury  Reports  □  Incident  Statements  □  Subcontractor's  Incident  Report  □  Incident  Scene  Sketch 
 Attach  additional  pages  with  supplemental  documentation  as  needed. 


0 


Photos 
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Incident  Form 

Submitted  Time:  03/01/2019  9:03  AM 

Reporter's  Name:^^| 

Type  of  Incident:  Property  Damage 

Detailed  description  of  the  Incident:  Turkey  ran  into  road  and  was  hit  by  my  vehicle.  I 
was  not  speeding  but  road  drop  off  meant  there  was  no  warning  or  time  to  slow  down  enough 

Pictures: 


MuckRockPost-Camp_April201 9_0001 00 


MuckRockPost-Camp_April201 9_0001 01 


MuckRockPost-Camp_April201 9_0001 02 
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Incident  Form 

Submitted  Time:  04/24/2019  3:23  PM 

Address:^  WINDY  RIDGE  ROAD,  PARADISE  CA  95969 

Reporter:  QC,  Everett 

Type  of  Incident:  Gas  leak 

Detailed  description  of  the  Incident:  Truck  was  marked  with  white  X  meaning  it  was  good  to  go  but 
when  the  crew  TF8  begin  to  remove  the  truck  off-road  diesel  fuel  fell  out.(3  to  5  gallons)  Operator  says 
there  may  be  another  5  gallons  still  in  the  gas  tank.  Spill  kit  was  added,  soil  was  shovel 

Pictures: 


MuckRockPost-Camp_April201 9_0001 04 
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Incident  Form 


Submitted  Time:  04/17/2019  11:15  AM 

Address: NEAL  ROAD,  PARADISE  CA  95969 


Reporter:  QC,  Everett 

Type  of  Incident:  Truck  gas  line 

Detailed  description  of  the  Incident:  Truck  was  reversing  and  rock  hit  gas  hose  causing 
about  quarter  tank  of  fuel  to  spill  out.  P31  quickly  added  spill  kit  and  repaired  truck  gas  line. 
The  crew  also  moved  back  the  hot  zone  (red  tape)  where  the  spill  occured. 

Pictures: 
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ECC  ECCONET  ::  ESQ  Department  Incident  Form  List :: 
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Environment,  Health  &  Safety  (EHS)  Incident  Report  &  Investigation  Details  -  Section  1  Summary  -  General  Information 


Report  Number : 
Project/Office  : 
Incident  Summary  : 

Incident  Date  : 
Specific  Location  : 
Type  of  Incident : 

Event  Type : 

Organization(s)  Involved  in  Incident : 

Personnel's  Company  : 
Program  or  Department  Manager  : 
Project  or  Office  Manager  : 
Site  Safety  &  Health  Supervisor  or  Coordinator  : 

ESQ  Manager : 
Quality  Control  Supervisor : 
Site  Supervisor(s) : 


3940 

Onsite  Location  4336.000  Camp  Fire  Butte  County  Debris  Removal 

Truck  driver  moved  into  shoulder  to  get  more  room  in  lane,  got  sucked  into  ditch,  over  corrected,  lost  control  of  truck,  and 
hit  utility  pole. 

2/11/2019  1:55:00  PM 

Neal  Rd. 

■  High  Loss  Potential, 

■  Vehicle  or  Property  Loss  >  $500 

■  Struck  by  vehicle,  equipment,  load  or  moving  object 
Subcontractor 

Argonaut 

Ochabauer,  August 
Long,  Matthew  D 
Moore,  David  A 
Stephan  III,  Wilbur  R 
Moore,  David  A 
Matzke,  Luke 


□  0}  Environment,  Health  &  Safety  (EHS)  Incident  Report  &  Investigation  Details  -  Section  2  Summary  -  Incident  Description 


Report  Number :  3940 

General  Description  of  Incident :  Neal  Rd  is  a  very  narrow  and  curvy  road  with  no  shoulder.  A  dump  truck  takes  up  the  entire  width  of  the  lane. 

A  dump  truck  carrying  a  load  of  concrete  to  Franklin  was  traveling  downhill  on  Neal  Rd  while  a  car  coming  uphill  was  very 
near  the  centerline  of  the  road.  The  dump  truck  driver  steered  his  truck  slightly  towards  the  shoulder  to  create  a  buffer 
between  himself  and  the  car  traveling  uphill.  When  doing  this,  his  dump  truck  was  sucked  down  into  the  ditch  because  of  a 
steep  slope  that  ran  along  the  road.  The  truck  driver  then  overcorrected  and  lost  control  of  the  truck.  Before  coming  to  a 
stop,  the  truck  ran  over  top  of  a  utility  pole  which  caused  both  electric  and  communication  lines  to  drop  to  the  road. 

Shortly  after  the  incident,  California  Highway  Patrol  arrived.  They  conducted  interviews  with  the  dump  truck  driver  and  an 
eye-witness  who  had  been  following  the  dump  truck.  The  eye-witnesses  story  corroborated  with  the  dump  truck  drivers’ 
story. 

PG&E  and  Comcast  arrived  to  cut  and  remove  their  lines  from  the  road.  The  dump  truck  was  undamaged  and  able  to  drive 
away  to  dump  the  load  of  concrete  at  around  1 700. 


A  collision  report  was  developed  and  will  be  available  within  8  working  days. 


Estimated  Direct  Cost  of  Incident  for  ECC: 
Incident  Cost  for  Subcontractor,  Partner  Firm,  or  Client : 

General  Type  of  Task  : 
Specific  Activity  : 
Was  an  AHA  prepared  for  the  activity  : 

Files  That  Relate  To  Incident : 


$0 

$ 


Other,  not  listed 

Dump  truck  hauling  load  of  concrete 

No 

Note: 

File  1:  3940lncidentFile1.jpg 


File  2:  3940lncidentFile2.jpg 


File  3:  3940lncidentFile3.jpg 


File  5:  3940lncidentFile5.jpg 


https;//ecconet.ecc.net/esq/IncidentList.asp?ReportID=3940&PrintReport=True 
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File  7:  3940lncidentFile7.jpg 

Cl 


Employee  was  working  : 
Supervision  Onsite  When  Incident  Occurred  : 
Is  incident  part  of  routine  job  task  for  employee?  : 

Immediate  Corrective  Action  Taken  : 
Confidential/Secure  Information  : 


Alone 

No  -  Dump  truck  driver 
Yes 

Called  911 


File  2:  3940ConfidentialFile2.jpg 


bE 


Environment,  Health  &  Safety  (EHS)  Incident  Report  &  Investigation  Details  -  Section  4  Summary  -  Causal  Analysis  and  Corrective  Action  Plan 


Report  Number :  3940 

Identify  Immediate  Causes  -  Substandard  Actions  :  ■  other  -  Lost  control  of  truck 

Reason  For  Due  to  narrow  road,  steep  grade  in  ditch  which  sucked  him  down  and  caused  him  to 

Selection  :  overcorrect  and  lose  control. 


Identify  Immediate  Causes  -  Substandard  Conditions  :  ■  Congestion  /  Restricted  Action 

Reason  For  Neal  Rd  is  very  narrow  and  a  dump  truck  takes  up  the  entire  width  of  the  lane.  Driver  became 

Selection  :  concerned  with  how  close  the  oncoming  car  was  to  center  line  and  moved  over.  This  narrow  shoulder 

and  steep  sloped  ditched  caused  the  truck  to  get  sucked  down  and  lose  control. 


Identify  Basic  Causes  -  Job/System  Factors  : 


Identify  Basic  Causes  -  Personal  Factors  : 


Other  -  Narrow  Road 

Reason  For  Concrete  recycling  facility  we  are  using  is  on  Neal  Road  and  this  is  the  only  access  egress  for 

Selection  :  this  facility. 


Knowledge  or  Skills 
o  Orientation 

Reason  For  SSHO  will  work  with  truck  bosses  to  discuss  this  incident  with  truck  drivers  to  make  sure  they 

Selection  :  are  aware  of  the  conditions  of  Neal  Rd. 


Corrective  Action  Items  :  1 :  Install  more  message  boards  on  Neal  Rd.  One  is  currently  installed  near  the  intersection  of  Neal/Skyway.  Additional 

ones  will  be  installed  approximately  2  miles  down  the  road,  and  another  just  before  concrete  recycling  facility  going  uphill. 
This  will  warn  cars  that  there  are  narrow  roads,  and  large  trucks. 

Individual  Responsible  or  SSHO 

Target  Date  for  Completion  of  Corrective  Actions  :  2/1 4/201 9 


Corrective  Action  Plan  Completion  Verified  By  Project  4/27/2019 
Manager  On  : 


B  E  Environment,  Health  &  Safety  (EHS)  Incident  Report  &  Investigation  Details  -  Section  5  Summary  -  ESQ  Comments 

ESQ  Comments  : 

0 


https://ecconet.ecc.net/esq/IncidentList.asp?ReportID=3940&PrintReport=True 
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--  Environment,  Health  &  Safety  (EHS)  Incident  Report  &  Investigation  Details  -  Section  1  Summary  -  General  Information 


Report  Number : 
Project/Office  : 
Incident  Summary  : 

Incident  Date  : 
Specific  Location  : 
Type  of  Incident : 

Event  Type : 

Organization(s)  Involved  in  Incident : 

Personnel's  Company  : 
Program  or  Department  Manager  : 
Project  or  Office  Manager  : 
Site  Safety  &  Health  Supervisor  or  Coordinator  : 

ESQ  Manager : 
Quality  Control  Supervisor : 
Site  Supervisor(s) : 


3959 

Offsite  Location  4336.000  Camp  Fire  Butte  County  Debris  Removal 

A  debris  removal  truck  was  loaded  and  in  route  to  dump  when  the  vehicle  veered  off  the  road  and  struck  a  concrete  k-rail 
on  the  opposite  side  of  the  street. 

3/21/2019  5:00:00  PM 

Highway  99,  Red  Bluff,  CA 

■  High  Loss  Potential, 

■  Vehicle  or  Property  Loss  >  $500 

■  Struck  by  vehicle,  equipment,  load  or  moving  object 
Subcontractor 

Levey  Trucking 
Ochabauer,  August 
Long,  Matthew  D 
Moore,  David  A 
Stephan  III,  Wilbur  R 
Moore,  David  A 
Matzke,  Luke 


R  Environment,  Health  &  Safety  (EHS)  Incident  Report  &  Investigation  Details  -  Section  2  Summary  -  Incident  Description 


Report  Number :  3959 


General  Description  of  Incident :  An  ECC  subcontractor  truck  driver  was  loaded  with  materials  from  the  Camp  fire  debris  removal  project  and  was  in  route  to 
dump  the  load  at  a  land  fill  near  Red  Bluff,  CA.  The  driver  was  traveling  down  a  two-way  street  when  he  lost  control  of  the 
truck  and  veered  across  the  incoming  traffic  lane  and  struck  a  concrete  k-rail  just  shy  of  a  bridge.  The  truck  sustained 
significant  damage  and  the  driver  was  taken  to  the  hospital  for  drug  testing.  The  driver  was  not  significantly  injured.  He 
also  took  a  breathalyzer  test  and  had  a  BAC  of  0.00%.  There  were  no  other  injuries  to  the  public.  The  truck  was  towed  to 
secured  yard  in  Redbluff  by  Precision  Towing.  The  load  was  dumped  at  the  landfill  the  following  day,  3/22/19. 

Estimated  Direct  Cost  of  Incident  for  ECC:  $0 


Incident  Cost  for  Subcontractor,  Partner  Firm,  or  Client : 

General  Type  of  Task  : 
Specific  Activity  : 
Was  an  AHA  prepared  for  the  activity  : 


$0 

Material  handling  -  manual,  hoisting/rigging,  transportation 
Debris  hauling  and  disposal 

No 

Note: 


Files  That  Relate  To  Incident :  File  1 :  3959lncidentFile1  .jpg 

File  2:  3959lncidentFile2.jpg 


Employee  was  working  : 
Supervision  Onsite  When  Incident  Occurred  : 
Is  incident  part  of  routine  job  task  for  employee?  : 

Immediate  Corrective  Action  Taken  : 
Confidential/Secure  Information  : 


Alone 

Not  Applicable 
Yes 

Truck  driver  was  removed  from  project. 


Confidential  Files  That  Relate  To  Incident :  No  Files  Uploaded 


sE 


Environment,  Health  &  Safety  (EHS)  Incident  Report  &  Investigation  Details  -  Section  4  Summary  -  Causal  Analysis  and  Corrective  Action  Plan 
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Report  Number : 

3959 

Identify  Immediate  Causes  -  Substandard  Actions  : 

■  Other  -  Operator  error 

Reason  For  Selection  :Lack  of  skill  or  possible  driver  distraction  were  likely  contributing  factors  to  trucking  accident. 

Identify  Immediate  Causes  -  Substandard  Conditions  : 

■  Other  -  Operator  error 

Reason  For  Truck  was  inspected  and  was  in  acceptable  condition  prior  to  accident.  Accident  was  caused  by 

Selection  :  poor  driving  technique,  lack  of  skill,  or  driver  distraction. 

Identify  Basic  Causes  -  Job/System  Factors  : 

■  Communications  and  Training 
o  Training 

Reason  For  Selection  :Poor  driver  training  or  lack  of  experience  may  have  been  factors. 

Identify  Basic  Causes  -  Personal  Factors  : 

■  Capabilities 

o  Intelligence 
o  Aptitude 

Reason  For  Selection  :Cause  of  accident  was  operator  error. 

■  Knowledge  or  Skills 
o  Experience 

o  Training 

Reason  For  Selection  :Truck  driver  may  have  been  inexperienced. 

Corrective  Action  Items  : 

1 :  Truck  driver  was  breathalyzed  and  drug  tested.  (No  BAC  or  drugs  found).  Truck  driverwas  removed  from  project. 

Event  was  shared  to  other  trucking  companies. 

Individual  Responsible 

Target  Date  for  Completion  of  Corrective  Actions  : 

3/27/2019 

Corrective  Action  Plan  Completion  Verified  By  Project 
Manager  On  : 

4/27/2019 

B  ID  Environment,  Health  &  Safety  (EHS)  Incident  Report  &  Investigation  Details  -  Section  5  Summary  -  ESQ  Comments 

ESQ  Comments  : 

0 

https://ecconet.ecc.net/esq/IncidentList.asp?ReportID=3959&PrintReport=True  4/27/20 1 9 
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^  Environment,  Health  &  Safety  (EHS)  Incident  Report  &  Investigation  Details  -  Section  1  Summary  -  General  Information 


Report  Number : 

3970 

Project/Office  : 

Onsite  Location  4336.000  Camp  Fire  Butte  County  Debris  Removal 

Incident  Summary  : 

A  debris  removal  truck  had  a  hydraulic  fluid  release,  less  than  20  gallons,  onto  the  soil  during  load  out.  The  spill  was 
reported  immediately  and  cleaned  up  promptly. 

Incident  Date  : 

4/12/2019  10:15:00  AM 

Specific  Location  : 

892  Deer  Creek  LN,  Paradise  CA 

Type  of  Incident : 

■  Environmental  Release 

Event  Type  : 

■  Environmental  Release 

Organization(s)  Involved  in  Incident : 

Subcontractor 

Personnel's  Company  : 

RCI 

Program  or  Department  Manager  : 

Ochabauer,  August 

Project  or  Office  Manager  : 

Long,  Matthew  D 

Site  Safety  &  Health  Supervisor  or  Coordinator  : 

Moore,  David  A 

ESQ  Manager : 

Stephan  III,  Wilbur  R 

Quality  Control  Supervisor : 

Moore,  David  A 

Site  Supervisors) : 

Moore,  David  A 

Environment,  Health  &  Safety  (EHS)  Incident  Report  &  Investigation  Details  -  Section  2  Summary  -  Incident  Description 


Report  Number : 

3970 

General  Description  of  Incident : 

A  debris  removal  truck  was  being  loaded  out  when  a  hydraulic  fluid  hose  failed  causing  a  release  of  oil  onto  the  soil.  The 
quantity  was  less  than  20  gallons  and  the  truck  was  removed  from  service.  The  area  around  the  spill  was  delineated  and 
site  management  was  notified  of  the  release.  The  contaminated  soil  was  excavated  and  placed  into  plastic  visqueen  and 
disposed  of.  The  subcontractor  is  handling  all  subsequent  reporting  and  is  responsible  for  the  soil  disposal  and  any  testing 
that  may  be  required. 

Estimated  Direct  Cost  of  Incident  for  ECC: 

$0 

Incident  Cost  for  Subcontractor,  Partner  Firm,  or  Client : 

$0 

General  Type  of  Task  : 

Material  handling  -  manual,  hoisting/rigging,  transportation 

Specific  Activity  : 

Debris  load  out  with  dump  truck 

Was  an  AHA  prepared  for  the  activity  : 

No 

Note: 

Files  That  Relate  To  Incident : 

No  Files  Uploaded 

Employee  was  working  : 

With  Crew/Coworker 

Supervision  Onsite  When  Incident  Occurred  : 

Yes 

Is  incident  part  of  routine  job  task  for  employee?  : 

Yes 

Immediate  Corrective  Action  Taken  : 

Truck  was  removed  from  service  and  the  spill  was  cleaned  up  and  disposed  of. 

Confidential/Secure  Information  : 

n/a 

Confidential  Files  That  Relate  To  Incident : 

No  Files  Uploaded 

Environment,  Health  &  Safety  (EHS)  Incident  Report  &  Investigation  Details  -  Section  4  Summary  -  Causal  Analysis  and  Corrective  Action  Plan 


Report  Number : 

3970 

Identify  Immediate  Causes  -  Substandard  Actions  : 

■  Using  Wrong  or  Defective  Tools  or  Equipment 

Reason  For  Selection  iCause  of  spill  was  damaged  hydraulic  fluid  lines 

Identify  Immediate  Causes  -  Substandard  Conditions  ; 

■  Improper  Maintenance  of  Infrastructure  or  Plant  Facilities 

Reason  For  Selection  :Poor  condition  of  hydraulic  fluid  system 

Identify  Basic  Causes  -  Job/System  Factors  : 

■  Other  -  Poor  truck  maintenance 

Reason  For  Selection  ilnspection  or  maintenance  of  hydraulic  lines  might  have  prevented  the  leak 

Identify  Basic  Causes  -  Personal  Factors  : 

■  Other- Unforseen 

Reason  For  Selection  iPersonal  factors  did  not  contribute  to  leak 

Corrective  Action  Items  : 

1 :  Red  tag  truck  until  repairs  are  made.  Clean  up  spill 

Individual  Responsible 

Target  Date  for  Completion  of  Corrective  Actions  : 

4/12/2019 

Corrective  Action  Plan  Completion  Verified  By  Project 
Manager  On  : 

4/27/2019 

https://ecconet.ecc.net/esq/IncidentList.asp?ReportID=3970&PrintReport=True  4/27/2019 
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B  Environment,  Health  &  Safety  (EHS)  Incident  Report  &  Investigation  Details  -  Section  5  Summary  -  ESQ  Comments 

ESQ  Comments  : 

0 


https://ecconet.ecc.net/esq/IncidentList.asp?ReportID=3970&PrintReport=True  4/27/2019 
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From:  Nuzum.  Danielle 

To:  Lamkin.  Diane@CalOES:  Stehr.  Melinda@CalOES:  Melendez.  John@CalOES:  Simpson.  Charlie@CalOES 

Cc:  Aloert.  Bruce:  Greeson.  Kathleen 

Subject:  FW:  Mobile  Park  ROEs 

Date:  Thursday,  February  14,  2019  2:06:34  PM 
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From:  Lamkin.  Diane@CalQES 

To:  Melendez.  John@CalOES 

Subject:  Fwd:  Mobile  Home  Parks 

Date:  Monday,  March  18,  2019  2:59:49  PM 
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From:  Lamkin,  Diane(5)CalOES  <Diane.Lamkin@CalOES.ca.gov> 

Sent:  Monday,  March  18,  2019  2:54  PM 

To:  Nuzum,  Danielle  <DNuzum(5)buttecountv.net> 

Subject:  RE:  Mobile  Home  Parks 
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From:  Lamkin.  Diane@CalQES 

To:  Thalhamer.  Tod  d@Ca  I  Recycle 

Cc:  Burns,  Chris:  Melendez,  John(5)CalOES:  Link,  Derek(5)CalRecvcle:  Scruggs,  Janae(S)Wildlife:  DuTeaux,  Shellev  TCDPH-EPO^  rShellev.DuTeaux(a)cdph.ca.gov^ 

Subject:  Re:  Ash  assessment  in  proximity  to  water  courses 

Date:  Monday,  April  1,  2019  7:21:55  AM 
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Assistant  Director,  Pubiic  Health 

BUTTE  COUNTY  PUBLIC  HEALTH 

202  Mira  Loma  Drive  |  Oroville,  CA  95965 

T:  530.552.  4000  |  D:  530.552.3963  |  |  M:  916.300.8487 

*Please  note  new  phone  number 
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INDEMNITY  AGREEMENT 

THIS  AGREEMENT  is  made  and  entered  into  this  _  day  of 

_ ,  2019,  by  and  between  the  COUNTY  OF  BUTTE  (hereinafter 

referred  to  as  "COUNTY"),  the  TOWN  OF  PARADISE  (hereinafter  referred 

to  as  "TOWN")  and  _  (hereinafter  referred  to  as 

"OWNER") . 

RECITALS: 

1.  OWNER  is  the  owner  of  real  property  located  at 

_ ,  California.  ("Subject  Property"). 

Prior  to  the  Camp  Fire,  the  Subject  Property  was  used  as  a  mobile  home 
park,  and  numerous  tenants  leased  space  from  the  OWNER  for  the  purpose 
of  placing  a  mobile  home  within  the  park.  In  addition  to  leasing 
space  within  the  park,  some  tenants  may  have  also  leased  a  mobile  home 
from  the  OWNER,  while  other  tenants  may  have  owned  their  mobile  home 
and  only  leased  space  from  the  OWNER. 

2.  OWNER  has  completed  a  Debris  Removal  Right-of-Entry  Permit 
(for  Providing  Debris  Removal  on  Private  Property)  ("ROE  Permit")  to 
authorize  the  COUNTY  and  other  governmental  entities,  including  but 
not  limited  to,  the  State  of  California,  the  Federal  Government,  and 
their  officers,  employees,  agents,  and  independent  contractors,  to 
enter  upon  the  Subject  Property  to  conduct  debris  removal  related  to 
the  Camp  Fire.  A  copy  of  the  OWNER'S  ROE  Permit  is  attached  as 
Attachment  A  and  is  hereby  incorporated  by  reference. 

3.  The  OWNER'S  ROE  Permit  is  intended  to  act  as  the  sole 
authorization  for  the  removal  of  ail  fire  debris  from  the  Subject 
Property,  regardless  of  whether  the  tenants  owned  their  own  mobile 
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home  or  leased  their  mobile  home  from  the  OWNER. 

4.  OWNER  represents  that  he/she  has  fully  complied  with  any 
and  all  legal  requirements  to  notify,  or  attempt  to  notify,  tenants 
of  the  mobile  home  park  to  advise  them  of  the  intended  debris  removal. 
OWNER  acknowledges  and  understands  that  COUNTY  and  TOWN  are  not 
independently  verifying  if  individual  tenant  notification  was 
successful,  or  sufficient  attempts  at  individual  tenant  notification 
were  made,  and  that  COUNTY  and  TOWN  are  solely  relying  on  OWNER'S 
representation  that  he/she  has  fully  complied  with  any  such 
requirements  . 

AGREEMENT : 

NOW,  THEREFORE,  IT  IS  MUTUALLY  AGREED  between  COUNTY,  TOWN  and 
OWNER  as  follows: 

1.  Indemnification .  In  consideration  for  the  COUNTY  and  TOWN 
accepting  the  OWNER'S  ROE  Permit  as  sole  authorization  to  remove  ail 
fire  debris  from  the  Subject  Property,  and  in  addition  to  any  waiver 
of  liability  or  hold  harmless  obligations  contained  therein,  OWNER 
hereby  agrees  to  defend,  indemnify,  hold  harmless,  and  release  COUNTY 
and  TOWN  from  any  and  ail  liability  or  loss  arising  from  the  debris 
removal  and  related  activities  associated  with  OWNER'S  Property  as 
detailed  in  the  OWNER'S  ROE  Permit.  OWNER  shall  defend,  indemnify, 
hold  harmless,  and  release  COUNTY  and  TOWN  and  their  agents,  officers 
and  employees  from  any  claim,  action,  demand,  suit,  civil  action  or 
proceeding  against  COUNTY  and/or  TOWN  or  their  agents,  officers  or 
employees  that  arise  out  of,  or  are  related  in  any  manner  to,  the 
OWNER'S  ROE  Permit  and  related  debris  removal  from  OWNER'S  Property. 
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OWNER'S  indemnification  obligations  are  not  dependent  upon  whether 
there  is  any  concurrent  negligence  on  the  part  of  the  COUNTY  and/or 
TOWN. 

2 .  Insurance .  OWNER  shall  procure  and  maintain  general 
liability  insurance  with  limits  no  less  than  $1,000,000  per  occurrence 
($2,000,000  general  aggregate)  for  bodily  injury,  personal  injury  and 
property  damage,  which  may  arise  from,  or  be  related  in  any  manner 
to,  the  debris  removal  detailed  in  OWNER'S  ROE  Permit.  The  COUNTY  and 
TOWN  and  each  of  their  respective  officers,  officials,  employees  and 
volunteers  shall  be  covered  as  additional  insureds.  OWNER'S  insurance 
shall  be  primary  and  any  insurance  or  self-insurance  maintained  by 
the  COUNTY  or  TOWN,  or  each  of  their  respective  officers,  officials, 
employees  and  volunteers  shall  not  contribute  to  it.  The  insurance 
policy  shall  state  that  coverage  shall  not  be  canceled,  except  with 
notice  to  the  COUNTY  and  TOWN.  Insurance  is  to  be  placed  with  insurers 
authorized  to  conduct  business  in  the  State  of  California  with  a 
current  A.M.  Best's  rating  of  no  less  than  A:VII,  unless  otherwise 
acceptable  to  the  COUNTY  and  TOWN.  OWNER  shall  provide  the  COUNTY  and 
TOWN  with  a  certificate  of  insurance  and  ail  amendatory  endorsements 
prior  to  work  beginning,  and  within  10  days  from  the  date  this 
Indemnity  Agreement  is  entered  into  by  the  parties.  OWNER'S  liability 
insurance  shall  remain  in  full  force  and  effect  for  four  (4)  years 
from  the  date  this  Indemnity  Agreement  is  entered  into  by  the  parties. 
The  certificate  holders  are  (1)  County  of  Butte,  Attn:  Risk 
Management,  25  County  Center  Drive,  Suite  213,  Oroville,  CA  95965  and 
(2)  Town  of  Paradise,  Attn:  Town  Clerk,  5555  Skyway,  Paradise,  CA 
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95969. 

3.  Notices .  All  notices  to  OWNER  under  this  Agreement  shall 
be  deemed  valid  and  effective  five  (5)  calendar  days  following  deposit 
in  the  United  States  mail,  postage  prepaid,  by  certified  and/or 
registered  mail,  addressed  to: 


[OWNER'S  Name  and  address] 

All  notices  to  COUNTY  under  this  Agreement  shall  be  deemed  valid 
and  effective  when  either  personally  served  upon  the  Clerk  of  the 
Board,  or  five  (5)  calendar  days  following  deposit  in  the  United 
States  mail,  postage  prepaid,  by  certified  and/or  registered  mail, 
addressed  to  the  Clerk  of  the  Board,  25  County  Center  Drive,  Suite 
200  in  Oroville,  CA  95965.  All  notices  to  TOWN  under  this  Agreement 
shall  be  deemed  valid  and  effective  when  either  personally  served  upon 
the  Town  Clerk,  or  five  (5)  calendar  days  following  deposit  in  the 
United  States  mail,  postage  prepaid,  by  certified  and/or  registered 
mail,  addressed  to  the  Town  Clerk,  5555  Skyway,  Paradise,  CA  95969. 

4.  Agreement  Is  Complete  Understanding.  This  Agreement 
represents  the  complete  understanding  between  the  parties  with  respect 
to  the  matters  set  forth  herein. 

5.  Interpretation .  COUNTY,  TOWN  and  OWNER  agree  that  this 
Agreement  is  the  product  of  mutual  negotiations  and  is  an  arms-length 
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transaction.  Each  party  has  negotiated  this  Agreement  with  the  ability 
to  seek  advice  and  assistance  of  legal  counsel  of  its  own  choosing. 

6.  Covenant  of  Further  Assurances.  OWNER  shall  take  all  other 
actions,  and  execute  and/or  provide  all  other  documents,  which  are 
reasonably  necessary  to  effectuate  this  Agreement. 

7 .  Assignability  and  Binding  on  Successors.  This  Agreement  may 
not  be  assigned  by  OWNER  without  the  prior  and  express  written  consent 
of  COUNTY  and  TOWN.  This  Agreement  and  each  of  its  terms  shall  be 
binding  on  OWNER  and  any  permitted  successors  and  assigns. 

8.  Venue  and  Attorney's  Fees.  If  any  action  or  proceeding  is 
commenced  by  COUNTY,  TOWN  or  OWNER  against  each  other  to  challenge 
the  validity  of  this  Agreement,  or  to  enforce  any  one  or  more  of  its 
terms,  the  action  shall  be  filed  in  the  Butte  County  Superior  Court. 
The  prevailing  party  shall  be  entitled  to  recover  from  the  other,  in 
addition  to  all  other  legal  and  equitable  remedies  available  to  it, 
its  actual  attorney's  fees  and  costs  of  such  action  or  proceeding. 

9.  Severability .  If  any  term  or  provision  of  this  Agreement  is 
found  to  be  invalid  or  unenforceable,  COUNTY,  TOWN  and  OWNER  agree 
that  they  would  have  executed  this  Agreement  notwithstanding  the 
invalidity  of  such  term  or  provision.  The  invalid  term  or  provision 
may  be  severed  from  this  Agreement,  and  the  remainder  of  the  Agreement 
may  be  enforced  in  its  entirety. 

Ill 
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IN  WITNESS  WHEREOF,  the  parties  hereto  have  duly  caused  this 
Agreement  to  be  executed  on  the  date  referenced  above. 

OWNER 

By _ 

COUNTY  OF  BUTTE 

By _ 

TOWN  OF  PARADISE 

By _ 

APPROVED  AS  TO  FORM: 

OFFICE  OF  COUNTY  COUNSEL 

By _ 

Bruce  S.  Alpert, 

County  Counsel 

OFFICE  OF  THE  TOWN  ATTORNEY 

By _ 

Dwight  Moore, 

Town  Attorney 
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14.  Fraudulent  or  Willful  Misstatement  of  Fact:  An  individual  who  fraudulently  or  willfully 
misstates  any  fact  in  connection  with  this  agreement  may  be  subject  to  penalties  under  state  and 
federal  law,  including  civil  penalties,  imprisonment  for  not  more  than  five  years,  or  both,  as 
provided  under  18  United  States  Code,  section  1001. 


Printed  name  of  Owner  or  Agent 


Signature  of  Owner  or  Agent 


Date 


Phone  number  of  Owner  or  Agent  E-mail  address  of  Owner  or  Agent 


Mailing  address  of  Owner  or  Agent 


Approved  by  County  of  Butte  and  Town  of  Paradise  and  verified  that  the  Property,  APN, 
and  Owner  are  accurate  and  meet  the  eligibility  requirements  of  program: 


Title  and  Printed  name  of  County  Representative 


Signature  of  County  Representative 


Date 


Title  and  Printed  name  of  Town  Representative 


Signature  of  Town  Representative 


Date 


Property  Address: _  Page  5  of  7 

APN: _ 
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From:  Nuzum.  Danielle 

To:  Simpson.  Charlie@CalOES:  Melendez.  John@CalOES:  Lamkin.  Diane@CalOES 

Cc:  Wilson.  Dena(S)CalOES:  Rose.Sean(S)CalOES:  Erickson.  Craig 

Subject:  RE:  Mobile  Home  Park  ROEs 

Date:  Wednesday,  March  20,  2019  8:00:42  AM 
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From:  Nuzum.  Danielle 
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Cc:  Wilson.  Dena(S)CalOES:  Rose.Sean(S)CalOES:  Erickson.  Craig 

Subject:  RE:  Mobile  Home  Park  ROEs 
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From:  Nuzum,  Danielle  <D Nuzum@buttecQuntv.net> 
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Charlie  Simpson,  Retired  Annuitant 
DR-4407  Debris  Task  Force  Manager 
Charlie.Simpson@caloes.ca.gov 
Cell:  916-825-0108 


From:  Scruaas.  Janae@Wildlife 

To:  Wilson.  Dena@CalOES:  Pal.  Alex@CalOES:  Oaren.  Stephanie(S)Caloes:  Walker.  Tina@CalOES:  Rabamad.  Charles(5)Caloes 

Cc:  Melendez.  John(5)CalOES:  Rose.Sean(S)CalOES:  Simpson.  Charlie@CalOES:  Lane.  Amber(5)CalOES:  Schreiter.  Cameron@CalOES 

Subject:  RE:  Mobile  Home  Parks 

Date:  Tuesday,  April  2,  2019  10:21:37  AM 
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>  On  Mar  31,  2019,  at  7:16  PM,  Lamkin,  Diane@CalOES  <Diane.Lamkin@caloes.ca.gov>  wrote: 
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>  - Original  Message - 

>  From:  Nuzum,  Danielle  <DNuzum@butteeounty.net> 

>  Sent:  Saturday,  Mareh  30,  2019  4:48  PM 


i;  Lamkin,  Diane@CalOES  <Diane.Lamkin@CalOES.ca.gov> 


o 


^  o 
£  ^ 
o 

<D  ^ 
CO  (D 

>  ^ 
2  § 

5  -o 
c  s 

H  § 

I  « 
Is 

Qii 

S  ^ 

cc  o 
^  (D 


<D 

'B 

O 

(D 

X 


IS 

p 

'm  g 

;-H 

o  ^ 

IIh 
(D  O 

CO  'TS 


O 


a  a 


<D 

m 


a 


\-t 

(D  --H 

W 
O 

Pin 
SP 


W 

o 

Pi^ 

$-H 

(D 

SP 


Pp 

73 

(D 

CO 

a 

<D 


o 

a 

o 


c3 

H 

d 

(D 

s 


O 

Pp 

73 

SP 

cd 


pq 


O 


73 

SP 

cd 


(D 

§ 


^  d 


a 

PP 

(D 

s 

O 


o 


Pi^ 


s  ■§ 

H  oo 

A  A 


*5 

t! 

O 

^  ’fi 

o  ^ 

•d  M 

&  w 
o  O 
^  P^ 

'S  w 

(D  SP 

W)  ^ 
c3  O  _ 

B  : 

pp  a  ■ 
^  Qh 

(D  SP 
6 

tJ)  ^ 

-I 

•Pi  ffi 

(D 


c3 

Ph 

Ij 

p 


(D 


PP  ^ 

«l 

O  ci 
P  =3 


(D 

73 


■g  ^ 

Q,  ? 
o 

>'  g 

(D  (D 
fp  <D 

H  w) 

A  A  <I 


(D 

(D 


X 

(D 

P 

<D  A 


p 

a 

Q 

A 


(D 

P 

O 

PP 


o 

> 

pq 

O 

^T) 

H 

H 

< 

P 

a 

o\ 

oo 

>% 

M 

B 

O 

bX) 

P 

P 


a 

(D 

PP 

'I— > 

P 

‘> 

'I— > 

P 

(D 

oo 


o 

bp 

d 

o 

iri 

pq 

O 

B 

U 


bX) 


cd 

hP 

(D 

P 

a 

S 

9 
6o  00 

pq  9 

O  H 

a  S 

§  Ph 


VL/  ’  ■ 

S  Q 


‘bX) 


O  t 


(D 

P 

P 

P 

o 

O 

(D 

P 


P 


A  A  A  A  A  A  A 


(D  O 
P 

Q 

s  I 

o 

^  (D 

bl’ 

H  oo 


o 

05 

CO 

PP 


73 

(D 

> 

O 

;-! 

Ph 

& 

(D 

O 


(D 

P 

O 

PP 

o 

cd 

o 

o 

(D 

PP 


(D 

§ 

PP 

P 

O 

>. 

CO 

pq 

■  S 

(D  " 

PP  >% 
(D  S3 

P 

d  73 
~  (D 
(D 

P 


A  A  A  A  A  A 


05 

pq 

g 

B 

U 

p" 

S 

a 

hP 

(D 

§ 

5 

A 


(D 

B 

u 

p 

*H— > 

o 

(D 

05 

bX) 

^p 

‘p 

p 

a 


S 


w 

A  A 


MuckRockPost-Camp_April201 9_000 1 40 


From:  Lamkin.  Diane@CalOES 

To:  Wilson.  Dena@CalOES:  Scruaas.  Janae@Wildlife:  Melendez.  John@CalOES:  Rose.Sean@CalOES 

Cc:  Simpson.  Charlie(S)CalOES:  Lane.  Amber@CalOES 

Subject:  RE:  Mobile  Home  Parks 

Date:  Sunday,  March  31,  2019  7:16:56  PM 
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From:  Wilson.  Dena@CalQES 

To:  Pal.  Alex@CalOES:  Oaren.  Stephanie@Caloes:  Walker.  Tina(S)CalOES:  Rabamad.  Charles@Caloes 

Cc:  Scruggs.  Janae(S)Wildlife:  Melendez.  John(5)CalOES:  Rose.Sean(S)CalOES:  Simpson.  Charlie(S)CalOES:  Lane.  Amber(S)CalOES:  Schreiter.  Cameron(S)CalOES 

Subject:  Re:  Mobile  Home  Parks 

Date:  Tuesday,  April  2,  2019  9:28:23  AM 
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>  - Original  Message - 

>  From:  Lamkin,  Diane@CalOES 
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>  - Original  message - 

>  From:  ’’Lamkin,  Diane@CalOES”  <Diane.Lamkin@CalOES.ca.gov> 

>  Date:  3/30/19  2:02  PM  (GMT-08:00) 

>  To:  ’’Nuzum,  Danielle”  <DNuzum@buttecounty.net> 

>  Subject:  Mobile  Home  Parks 
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From:  Wilson.  Dena@CalQES 

To:  Lamkin.  Diane@CalOES:  Scruaas.  Janae(S)Wildlife:  Melendez.  JohncaCalOES:  Rose.Sean@CalOES 

Cc:  Simpson.  Charlie(S)CalOES:  Lane.  Amber@CalOES 

Subject:  RE:  Mobile  Home  Parks 

Date:  Sunday,  March  31,  2019  8:02:17  PM 
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From:  Wilson.  Dena@CalOES 

To:  Lamkin.  Diane@CalOES:  Scruaas.  Janae@Wildlife:  Melendez.  JohncaCalOES:  Rose.Sean@CalOES 

Cc:  Simpson.  Charlie(S)CalOES 

Subject:  RE:  Mobile  Home  Parks 

Date:  Sunday,  March  31,  2019  5:55:07  PM 
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From:  Scruaas.  Janae@Wildlife 

To:  Wilson.  Dena@CalOES:  Pal.  Alex@CalOES:  Oaren.  Stephanie(S)Caloes:  Walker.  Tina@CalOES:  Rabamad.  Charles(5)Caloes:  Lamkin.  Diane@CalOES 

Cc:  Melendez.  John(5)CalOES:  Rose.Sean(S)CalOES:  Simpson.  Charlie@CalOES:  Lane.  Amber(5)CalOES:  Schreiter.  Cameron@CalOES 

Subject:  RE:  Mobile  Home  Parks 

Date:  Tuesday,  April  2,  2019  11:34:40  AM 
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>  On  Mar  31,  2019,  at  7:16  PM,  Lamkin,  Diane@CalOES  <Diane.Lamkin@caloes.ca.gov>  wrote: 
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>  - Original  Message - 

>  From:  Nuzum,  Danielle  <DNuzum@butteeounty.net> 
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Assistant  Director,  Pubiic  Health 

BUTTE  COUNTY  PUBLIC  HEALTH 

202  Mira  Loma  Drive  |  Oroville,  CA  95965 

T:  530.552.  4000  |  D:  530.552.3963  |  |  M:  916 

*Please  note  new  phone  number 


0 


H 

H 

O 

"D  cr 

0  LU 

-  i 

<  — 

g  8 

o  CQ 


CO 


o 

< 


"D 
c 

CO  c 
■V  CO 

.2  5 
-!-»  s _ _  _ 

c  _ 


0 


I  i 


c 

o 

O  (/) 


0 


0  t: 

'Z  c 

Q.  O 

-E  -3 
0  ^ 


8  -52 

0 
E 
o 

•I-’  » 
0  >> 
^  Q. 

«  o 

£  o 
c  ST 


■l->  </) 

O  5 

^  o 

SJ  (D 

CO  .SJ 

=  s- 
^8 
M— 

—  C 

■d 

0  -D 

c 

.Q  0 

ll 

Q-  \)J0 

T3  O 

■1^ 

(/) 

O  (/)  0 

0 

C  0 
0 

■q-  >. 


0  £ 

^  < 
0  ^ 


o 

0  - 
^  0 

?  i 

0  0 
+-»  ^ 
C 

0 


—  -D 


-1-5  -C  0 


0  .2 
"D  -E- 

c  o 

0  0) 

ro  ■§ 
£  "o 

I  c 
<1)  0 

I—  0 

cc  -•-» 

LU  M- 

<  (/) 

—I  3 

i-° 

—I  0 

<  £ 


lii  .2 

OQ  0 

U.  E 

O  -o 

p  X)J0 

E  -2 

§1 
O  Q. 


O  0 
^  0 


3 

CQ 

M— 

o 


0 

E 


o 

o 

0 


0 

"D 

C 

0 

(/) 

0 


5  tS  2 


0 


O 
0  0 
-i-»  ^ 

3  0 

O  -C 

O  +-* 

0  J2 
(/) 


o 

I:®  I 

O  Q.  2 
+.>  ^ 
0  +J^  O 

^  c  0 

0  0  JS 
&  0 
0  O 

c  « 

0 

E  0 

-C  -D 
O  C 
0  0 


c 

0 

"D  "D 
3 
0 


0 


0 

.E  E 


A 

> 

O 

tap 

CD 

U 


O 

CD 

U 

(& 

rsi 

O) 

C  I 

QJ  — I 

2 

^  o 

V  CM 
1 1 1 
o 

CD 

O  CD 
Z5 


02 

U 


©)  ^ 


CD 

(D 

Ul^ 

QJ 

LO 

o 

C£l 

A 


(§J 


_Q 

QJ 


O  LL 


^  >« 
M  02 
CL)  "O 
T3  LT) 
d  (D 
CU  £= 
"O 
QJ 


QJ 


2  S 

U.  (/) 


A 

> 

O 

lap 

CD 

u 

uo 


QJ  O 


Z3 

O 

u 

QJ 

Z3 

_Q 

©) 

CUD 


_Q 

V 

d 

ro 

'i_ 

□□ 

laio 

d 

or 

a" 


5  ^ 

f  ^ 


<  % 
O)  CD 
.t2  CU 

^  I 

g  a 

O  CUD 

CD  ^ 

U  u 

(&  ^ 
CU  A 
> 

LJ-I  §3 


CD 


d 

ZD 

O 

u 

QJ 

ZD 

-d 

% 

i_ 

QJ 

fXD 

Q_ 


U 


fXD 

U 

©) 


CD 

■i->  _ 

2  C/^ 

<  LU 

^  D 
A 
> 

O 
lap 
02 

u  _ 

uo  d 
LJU  S 

o  _3 

CD  oj 

u  !Z 
(§J 

d  Q 
O  V 

Q.  ^ 
^  LU 

1  o 

QA  fXD 
QD  U 


o  cT3 


% 

QJ 


QJ 


CD 

Q_ 


A 

■i-> 

QJ 


ZD 

O  S 

U  O 
CU  D 
-I-J  CU 

-l-J 

ZD  -I-' 

-Q  S 
(&  ^ 


O  CD 

V  Q 

LO 

LU  c 

o 

CD  ^ 

y  CD 
(g;  -I 

a' 
> 
O 

_  lap 

O  CD 


CD 


u 

uo 


(& 


ZD  (U 
M  _£Z 
ZD  U 

Q  X 
V  u 


QD  V 


.9^  S' 


CD 

u 


£Z 

o 

Q_  u 

E  ^ 

■i  ^ 
(& 
A  CZ 

S  O 

O  LT) 
CUD  ~ 
CD  ^ 

u  < 
C/D  2 

n  ^ 
o  Q 

CD  V 
U  ^ 


(& 


CD 

■\-> 

U1 

UO 

>« 

■\-> 

d 

ZD 

o 

u 

QJ 

■\-> 

ZD 

□□ 


A  „ 

>  “O 


O 

lap 

CD 

u 


O  u 
I-  U 


CU  O 
n  ^ 

c:  ^ 

CD  ^ 
CU  ^ 
uo  ^ 
V  Q 


QJ 

C£l 


to  u 
tUD  03 
CUD  +3 

u  ^ 
C/D  •• 


CU  u 

CD  01 

V  to 


0 

CO 

0 

"O 

_c 

0 


O) 

c 

■q 

_0 

Q. 

0 

&— 

O) 

c 

o 

O) 

L- 

0 

"O 

c 

0 

E 

E 

o 

O 

-I—* 

c 

0 

"O 

■q 

_c 

0 


Q. 

E 

0 

o 

0 


0 

0 

"O 

0 

c 

'0 

0 

0 

c 

0 

0 

0 

> 

0 


I 

E 

3 

N 

3 

Z 

c/i 

O) 

c 

'c 

&— 

o 


"O 

o 

o 

CD 


0 

0 

Q. 

X 

0 

o 

-I—* 

0 

0 

0 


$ 

0 


0 

0 

0 

s_ 

0 

Q. 


0 


0  0 

=  Q. 

II 


E  -t: 
o  o 


0 

n 

0 

"O 

0 

> 

o 

E 

0 


0 

0 

> 

V-* 

_0 

0 

0 

C 


O 

5  S 
fi  $? 

.9 

h.  0 

i_  o 

(D  TO 

C  Q. 
0  (/) 
O  'td 

^  O 

■2 

CO  I 

o  ^ 

_  CD 

0  P 

S  ^ 

E  0 
0 

Qi  £ 

CO  0 

§ 

0 

Q  ^ 
o 
(/> 

O) 
c 
'(/) 
3 
O 


0 

M— 

O 

0 

c 

O 


0 

3 

■g 

■> 

c 


o 

0 

0 


0 

0 

c 

$ 

o 

0 

E 

o 


0 


o  0  -E 
(/> 

0 


0 


!q 

o 

E 

£ 

(/) 

UJ 


0 

-I—* 

c 

0 


iSs 

M— 

«  .9 
[u  iS 

O  o 
QC  ? 


0) 

c 

$ 

o 


o 

M— 

o 

C 

g 

'0 

0 


0  p 

Q.  E 


3 

o 

o 

"O 

"O 

0 

_0 

2 

■O 

c 

0 

(/) 

UJ 

O 

cr: 

0 

-I—* 

0 


-Q 


0 

■o 

"O 

0 

-I—* 

o 

,  —  0 

^  o  "FT 


0  0 
-I—* 

E  iS 
o  = 


0 


(/) 


LU 

o 

Qi 

c  tf 

0  o 

C  ^ 

■I  ^ 

_Q 

o  ^ 

2  $ 

(/)  o 

2  0 

0  o 

c  .0 

o  B 

O  c 

<D  ^ 
_C  t 
3 

O  O 

(/)  ~o 

2  -C 

2  I 

0  O) 
£  § 
0  0 

O  ^ 

^  O 

Q-  ^ 

0  0 
0  := 
0  ^ 
0  O 

Ql  E 


o 

Q. 

0 


0 

■g 

■> 

o 


O  0 

0  0 

0  o 

0  {5 

^  o 
0.  £ 

.  CO 

m 

O  Q. 
DC  O 

"O  "fn 
0  > 
^  O 
.95  E 
w  o 

CO 

o  W 
o  "S 
o 

-I—* 

0  o 

CD  "O 

>  ^ 

CO  P 

0 

o  5 


1^ 

in 

o 

o 

o 

I 

CJ) 

o 

Ql 

<1 

Q. 

E 

CO 

O 

I 

-I— » 

(O 

o 

CL 

o 

o 

a: 

o 

Q 


0 

0 

c 

o 

O- 

(/) 

0 

"O 

0 

-I—* 

0 

Q. 

;g 

^4—* 

c 

0 

3 

O 

>. 


3 

O 

c 

0 


California  Governor’s  Office  of  Emergency  Services 
Office:  916-845-8502 
Cell:  916-601-2649 
John.Melendez@CalOES.ca.gov 


CD 

E 


"D 

CD 

00 

CD 


CD 

"O 


CD 

"O 

"O 


E 

CD 

>- 


CD 

■o 


Q. 

'u 

CD 

i_ 

"D 


O 

U 

CD 


■o 

CD 

"D 

C 

CD 


O 

i_ 

Q. 


O 

di  CD 

U 

TT  tn 


C 

(U 

c 

o 

u 


£Z 

13 

o 

u 

CD 

Z3 

_Q 

E 

13 


> 

-i-i 

d 

Z3 

O 

u 


A 

> 

O 

bli 

rd 

u 


g 

uo 

1 1 1  ^ 
O  (3 

(13  ^ 

f 

^  C 


M  cu 

dJ  ^ 

"O  ^ 

JZ  V  ^ 

O)  uo  dJ 

LLJ  tj 
^  O  3 

A  U  (S 

o  ^  d 

Cud  ^ 

■  “o  ^ 

CD  r- 

U  ~  V 

ud  CD  cz 

OQ 
_£Z 

O)  CuO 
^  A 

pJ  t; 

£Z 

> 

£Z 
Z3 


o 

CD 

U 

© 

c 

E 

CD 


CD 

V?, 


lali 

CD 

U 


Q 

V 

uo 


i  8 

U 


(S 

d 

o 

CT) 

Q. 

E 

'r\ 


03 

U 

CD 


d 

E 

03 


Z3 

_Q 

(S 

CD 

(T3 

Q_ 

I — 
V 

CO 

03 

E 

o 


A  g 

^  (T5 

U 

(& 

CD 


CT) 

O 

66 
03 
^ — I 

o 

rsi 

CM 


(T5 

Z3 

i_ 

_Q 

CD 


03 

U 


CD 

U 


CD 

_£Z 

u 


£Z 

O 


A 

> 

O 

Ci(l 

c6 

u 


03  >« 

Q  CD 
“O 
CE  ^ 

E  CD 

Z3  O 
M  “O 

3  cu 


E  S 

U.  (/) 


f  ® 

^  M 

^  CD 

Q  “g 
"  _E! 

o  OJ 


CD 


(T3 

Q_ 


_Q 

(3 

i_ 

CD 

-d 

u 


U 

V 

>« 

CD 

c-o 

(T3 

U 


U 

CD 


U 

U 


IT) 

CO 

O) 

IT) 

O) 

< 

O 

ID 


CO 

0 

!□ 

■> 

O 

c/3 

o 

X 

O 

(T3 

o 

— 

UO 

-1-^ 

UO 

>« 

-1-^ 

< 

3 

0. 

o 

_l 

CQ 

3) 

0. 

0 

_> 

o 

cz 

Z3 

+-» 

o 

> 

0 

o 

(T3 

0 

h- 

u 

TD 

LD 

N 

o 

CD 

CD 

b 

=) 

_l 

-1-^ 

Z3 

£Z 

T3 

Z 

o 

0 

□□ 

CD 

c 

o 

•M 

<50 

0 

+-» 

LU 

1q 

Q_ 

Q_ 

(T3 

x-i 

ts 

C/) 

'cn 

cn 

t 

3 

CM 

O 

to 

X 

A 

< 

CQ 

CM 

CO 

CO 

O 

^  Jr. 
oi  ^ 
u?  E 

O  i 

s  ^ 

Qi 

—  Q. 

o  5 

O  0) 

o  = 

^  0 

.  -!-» 

CM  O 
IT)  C 
IT)  0 
ri  ^ 

S  s 

"E 

I- 


CDO 

ID 

O 

O 

O 

I 

CJ> 

O 

Ql 

<1 

Q. 

E 

CO 

o 

I 

-I— » 

(O 

o 

CL 

o 

o 

a: 

o 

3 


"D 

C 

_r  CD 

.2  o 


If 


CO  .SJ 

=  s- 

M-  >^ 

—  c 


.E  ^ 


0  "D 

.ti  C 

^  0 

li 

Q.  \jjO 
T3  O 


.J2 

_o 

0 

ID 

(/) 

+-» 

O 

.2 

0 

•!-» 

x>5 

•f-v 

0 

c 

SI 

0 

■>. 

0 

"D 

Q. 

'q. 

O 

o 

•!-» 

0 

c 

0 

> 

"D 

C 

0 

0 

0 

■> 

"D 

P 

0 

C 

0 

0 

+-» 

Q. 

SI 

C 

< 

ID 

0 

C 

+-5 

0 

c 

+-» 

0 

'q. 

O 

0 

•f-v 

o 

0 

•f-v 

.2 

0 

ID 

+-» 

3 

CQ 

0 

C 

0 

M— 

c 

"D 

o 

E 

C 

0 

+-» 

•f-v 

c 

0 

_c 

3 

"D 

o 

c 

0 

o 

0 

•f-v 

0 

cn 

M— 

0 

O 

•f-v 

0 

C 

+-» 

"D  q: 

0  LU 
^1= 
-  i 
<  — 

1  O 
o  QQ 
■j  LU 

ro  o 
z  ^ 


5  ° 

O  (/) 

—I  0 
<  £ 
^  o 


QQ  0 

li.  E 


O  ” 

O  Q. 


o  o  ^ 
-C  o  ■'^ 

o  0  iG 

E 

p 

o'  Q.  E 
0  o 

J:;  E  0 
0  0  +S 

£  a  0 

<2  o  ^ 
c  0  S 

C  "O  "C 
E  0  C 
^  "D  ro 
O  C  _ 

B  3  m 
0  .E  E 


© 


(U 

U) 

TD 


© 


rsi 


3 

c  _ 

O 

QJ  Q.  -  -  -  - 
<  Q  Q  Q  Q 


--  >;  ■ 
ro  ' 
ro  "o  ' 


rsj 


ro 


Q) 

■M  E 

w  £ 

«  i:  u 

..  ..  S’  iS 

o  u  3  n  S 

H  U  (/)  O  < 


CD 

b 


CD 
.  _£Z 

^  to 
CL  LJJ 

O 


cu 


cc 


QJ  OJ 
CD  U 


O 

cz 


(L) 

O 

“O 


CD 

CU 

-i-i 

CD 


CD 

U 


_ro 
u 
(U 

E  (U 
O  -£= 

LD 

d  O 
CD 

U  “O 
—  O) 
^  “O 
> 
e 

:=  “O 
'cD 

E 

(U 


(U 

> 

o 

"O 

cu 

“O 

£Z 

o 

Q_ 

LO 

CU 


O 

u 


“O 

cu 

> 

o 

i_ 

Q_ 

Q_ 

CD 

“o" 

(U 

4-> 

4-> 

CU 

> 

LO 

CD 


03  Z3 

CU  o 

>  u 

CD  OJ 


cu 


T3 

£Z 

CD 


U 

CD 


O 

QZ 

LT) 

(U 


2  ^ 


Q_ 

O 

O 

-i-j 

"O 

(U 


(U 

_Q 


O 

£Z 


CUD 

'■4-J 

CU 

OD 

E 

Q_ 


CD 

E 

CD 

OD 

-l-J 

Z3 

O 

>« 

CU 

E 


.-  o 

ro  E 
■R 

Q-  Q_ 
X 
cu  ^ 

■i->  ^ 

ro  ^ 


cu 

-C=  ^ 
u 

■i->  cu 
ro  Q_ 

-CZ  LO 

CL 
CD 


“O 

CD 

■i-> 

CD 

“O 


^  § 
4->  TD 
CU  OD 


E 

o 

4-> 

JD 

CD 


CU 

CU  ^ 
cu  OJ 
_Q 

CD 

-5=  >« 

^  .t:^ 


CD 

CL 


LO 


E 

OD 

~a 


c 

CD 

§ 

□C-  LO 

.hz 

i-  M— 

^  CU 

I  ^ 

o 

CD  O 
CL  '4:^ 
CU 


O 

LO 
LO  i- 

CD  CU 


CD 

5 

LO 

CD 

LO 

i_ 

(U 

c 

o 

_£Z 

u 

CD 

O 

u 

7d 

E 

o 


O 

C£l 

oS 

O 

o 

— I 

cu 

> 

CD 


o 

i_ 

cu 

M— 

M— 

o 

o 

cu 


CD 

CUD 

O 

“O 

CD 


CD 

> 

CD 


T3 

C 

CD 


Z3 

“O  O 
CU  <-> 

■5  ^ 

CT  CD 
CU 

>«  CD 
=  _£Z 

CD  -•-' 

:l 

^  ~ 
o 

CD 

i_ 

QD 


“O 

CD 

CD 

"O 


QD 

_£Z 

1— 

to 

LU 

jz 

0 

-i-j 

QZ 

t^ 

i_ 

"O 

QD 

QD 

C 

Z3 

U 

0 

QD 

X 

QD 

ro 

i_ 

CL 

O) 

M— 

_£Z 

0 

-t-J 

to 

to 

"O 

ro 

QD 

_£Z 

QD 

QD 

C 

-t-i 

TD 

ro 

-i-j 

to 

QD 

ro 

QD 

u 

_£Z 

'c 

Z3 

TD 

C 

E 

ro 

E 

c 

0 

0 

u 

QD 

iz5 

_£Z 

c 

4-> 

0 

u 

QD 

to 

E 

'jz 

"O 

c 

i_ 

ro 

QD 

TD 

to 

i_ 

c 

QD 

Z3 

"O 

C 

0 

— 

_£Z 

TD 

QD 

QD 

-i-J 

ro 

CL 

-i-j 

0 

to 

QD 

> 

"ro 

ro 

"O 

_£Z 

QD 

to 

> 

_x 

QD 

ro 

to 

CL 

i_ 

CU 

-i-j 

4-> 

CD 

QD 

4-> 

ro 

_Q 

“O 

ro 

0 

_£Z 

cu" 

c 

c 

0 

_o 

ro 

iz5 

LU 

0 

c 

0 

u 

QZ 

ro 

CD 

4-> 

_£Z 

Z3 

U 

_£Z 

QD 

-l-J 

X 

5 

QD 

0 

c 

4-> 

— 

Cl 

0 

0 

0 

QD 

-i-j 

c 

QD 

'0 

C 

ro 

0 

to 

ro 

O 

QZ 


Z3 

U 

(U 

X 

cu 


>> 

“O 

CD 

cu 


CD 

CL 


CD 

> 

CD 


LO 

CD 


CD 

CL 


to 

to 

5 

to 

LU 

0 

QD 

_£Z 

rsi 

QD 

QZ 

JZ 

u 

to 

u 

0 

i_ 

ro 

CL 

QD 

_£Z 

i_ 

ro 

CL 

QD 

_o 

c 

E 

_Q 

"ro 

c 

i_ 

0 

0 

QD 

c~ 

_CZ 

C 

0 

ro 

_£Z 

CUD 

■4-J 

4-> 

c 

'qd 

'■4-J 

CU 

QD 

0 

c 

rsi 

QD 

i_ 

ro 

2 

0 

u 

rsi 

E 

C 

o 

'■4-J 

Z3 

U 

CU 

X 

cu 

LO 

>« 

_ro 

cu 

T3 

>« 


o 

QZ 

“O 

cu 

-l-J 

CL 

E 

O 

u 


CUD 


to 

i_ 

CU 


o 

_x 


CD 

CL 


c 

o 

iz5 

c 

o 

u 

CD 

u 

c 

CD 

i_ 

Z3 

LO 

c 

c 

CD 


>> 
CD 
TD 
O 

-i-j 
_  to 
CD  LU 

O 

QZ 


CD 

"O 


no 

“O 

cu 

to 

CD 

QD 


< 

QD 


C 

QD 

E 

QD 

QD 

< 

>> 


E 

QD 

TD 

_C 

“O 

QD 

> 

QD 

i_ 

CD 

o 

■i-> 

TD 

QD 


“O 

QD 

> 

'qd 

u 

QD 

i_ 

QD 

> 

CD 


“O 

QD 


^  CL 


O 

U 

“O 

QD 

■i-> 

CD 

'u 

o 

to 

to 

CD 


o 

QD 

“o  c) 

s  - 

CD  _ 

>«  ~ 


CD 

TD 


QD 

■i-> 

CD 

to 

QD 


U 
QD 

i_ 

CUD 
C 

i_ 

o 

^  E 
o  ro 

CUD  "O 
C 


TD 

i_ 

ro 


> 

o 

E 

i_ 

o 

M— 

CUD 


to 

CL 

Z3 


O 

QD 

i_ 

ro 


CL 

o 

QD 

_Q 

to 

C 

O 


ro 

CL 


u 

QD 


QD 

> 


QD 

QD 

JC 

QD 

> 

ro 


O 

QD 


rsi 

"O 


TD 

QD 


ro 

> 

O 

E 

QD 

QZ 


JC 

QD 

Q 


U 

QD 

CL 

to 

“O 

C 

ro 

qd" 


>« 

c 

ro 

QD 

u 

ro 

M— 

QD 

-i-j 

ro 


QD 

> 

QD 


=  QD 

CU 

to 

ro  c 


ro 

> 

O 

E 

QD 

i_ 

'i_ 

JC 

QD 

“O 

O 

-t-j 

U 

'u 

QD 

CL 

to 

to 

CUD 

c 

'■4-J 

QD 

QD 

E 

QD 

i_ 

Z3 


O 

QD 

C 

o 

"O 

QD 


tn  I/-) 

CUD 

C  i_ 

■jz;  ro 

QD  Q- 


CUD 


O 

CL 

CL 

Z3 

to 

O 


C 

-t-J 

CL 

0 

0 

CUD 

c 

0 

"O 

c 

ro 

to 

c 

0 

to 

'■4-J 

QD 

b 

4-> 

ro 

c 

“O 

0 

CL 

u 

Z3 

“O 

QD 

c 

C 

ro 

QD 

c 

_£Z 

0 

4-> 

CUD 

ro 

C 

E 

'■4-J 

i_ 

c 

0 

QD 

M— 

E 

c 

CUD 

CL 

c 

E 

'i_ 

ro 

■ 

_£Z 

C 

to 

0 

i_ 

T3 

0 

M— 

CU 

to 

CU 

Z3 

U 

0 

JC 

_ro 

M— 

ro 

c 

> 

'ro 

ro 

E 

c 

0) 

'ro 

no 


QD 

CL 

O 

E 

ro 


to 

i_ 

QD 

_£Z 

o 

QD 


^  £= 


"O 

QD 

QD 

C 

ro 

to 

4-> 

to 

QD 

CUD 

CUD 

Z3 

to 


E 

QD 


QD 

>> 

E 

qd" 

E 

'■4-J 

to 


to 

QD 

U 

O 

i_ 

CL 

U 

'u 

QD 

CL 

to 

>« 

QD 

> 

to 


QD 

“O 

C 

Z3 

E 


o 

CD 

O 

O 

O 

I 

CJ> 

o 

CL 

<1 

Q. 

E 

CO 

o 

I 

-I— » 
(/) 
o 
CL 

o 

o 

a: 

o 

3 


no 

'■4-J 

c 

CUD 

to 

c 

0 

0 

ro 

0 

'■4-J 

i_ 

_£Z 

u 

ro 

>« 

_£Z 

E 

QD 

u 

i_ 

U 

c 

ro 

0 

>« 

Z3 

QD 

M— 

U 

0 

i_ 

c 

QD 

u 

Z3 

] _ 

QZ 

QD 

0 

ro 

ro 

_£Z 

1— 

c 

0 

u 

QD 

U 

ro 

QD 

-1—' 

>« 

"O 

ro 

ro 

■i-> 

LT) 

CL 

■i-> 

i_ 

QD 

c 

Z3 

0 

0 

_CZ 

-t-J 

t^ 

“O 

to 

c 

u 

"ro 

-i-j 

0 

ro 

0 

cu 

to 

d 

CUD 

QD 

-i—l 

_cz 

M— 

QD 

— 

0 

to 

i_ 

<D 

TD 

c 

_cz 

4—> 

-l-J 

i_ 

-t-J 

to 

'c 

0 

0 

ro 

QD 

ro 

u 

i 

to 

CL 

QQ 

Q 

v>aiAlelle  nwzuiaa,  ma 

Assistant  Director,  Pubiic  Heaith 

BUTTE  COUNTY  PUBLIC  HEALTH 

202  Mira  Loma  Drive  |  Oroviiie,  CA  95965 


CO 

H 

O) 


CO 

CO 

O 

^  Jr. 

CM  E 

LO  C 

I 

O  C 

S  g 

Qi 

—  Q- 

O  ^ 
O  0 
O  C 

^  0 


CM  O 
IT)  C 
LO  0 

°  s 


1^ 

H 

(O' 

H 

O 


0 

O 

O 


0 

c 

o 


"D 

c 

0 

0 


0 

"D 


O 

O 


0 

(/> 


o 

CO 

o 


>. 

c 

0 

0 

E 

d) 

(/) 


0  t: 

'C  c 

Q.  O 

-E  -3 

0  ^ 


o 

o 

>. 

0 


o 

•!-» 

0 

0 


0 

ID  ^ 


ro  ■§ 
E  "o 


c 

0 


0 


^  6 
+-»  _(/) 
o  5 

^  o 

2?  cn 

0  .a> 


3 

O 


.S2 


X)J0 

c 

■>. 

Q. 

O 

O 


Q. 

g,8 

M—  >' 

—  c 
-d  ^ 

0  TD 

.ti  C 

^  0 

is 

Q. 

+-» 
o 


1 1 

II 

0  £ 

CO  , 

>. 


c  -•-» 


Q. 

'o 


0  0  _ 

^  T3  CQ 


ili  o  0 


(/) 

—I  0 

<  £ 


LU 

1  0 

LU  M— 

"0 

E 

LU  "c5 

0 

Pi 

0 

f— 

H 

^  •I-’ 

•!-» 

CQ  0 

cn 

u.  E 

+-» 

c 

0 

0  -0 

0 

0 

OQ 

LU 

>-  ^ 

p  X)J0 

z  0 

E 

0 

0 

2  ■> 

0 

< 

0  z 

u. 

0  Q- 

0 

o 

0 

0 


(/> 

52  _ 

0 

C  0 

0 

E-  ^ 
o 
0 


0 

■§  § 

?  I 

0  0 

—  -D 

0 


0 

_  ^ 
O  0 

Si  0 


o 

>. 


ID 

0 

E 

E 


cr  0 


<  (/) 


c  0 
=  "D 
O  C 
O  0 


(/) 

0 


c  ■ 

^  o  2 

£00 


>. 


C  0 
O  -C 
o  +-» 

0  i2 

IS  = 

0  0 

i>  £ 

C  CO 
0)  C 
'q,  0 

o  ^ 

Cl>  S 

"D  ID 
0  C 
"D  0 


Si  0 

.E  E 


O 

u 

CD 

DjO 

Q_ 

(a 


> 

V 

CD 

C 

b 


Z3 

CD 


E 

o 


CM 

cri 

cr> 

T — I 

o 

CM 


Q- 

< 

CD 

T3 


"D 

CD  (oj 

'Bb 


CD 

cz 


c 

Z3 

o 

u 

CD 

■4-> 

■4-> 

Z3 

_Q 


O 
U 

(£)  (dj 
"D  ^ 

-  i 

CD 

o  u 

C  V 


@J  u 


O  (T3 
U 

U  (3) 


o 

u 


"D 

(T5 


CD 

c 


o 

u 

CD 

■4-> 

■4-> 

Z3 

_Q 


(T5 

£-  (a 


c 

CD 

u 

CD 


o  ^ 


o  - 

§  I' 

c  o 

E  u 


A 

P  “O 

CD 


O 

u 

cii 

b 

CD 

Si— 

CD 

Q_ 


CD 

Q_ 

M— 

O 

cz 


©; 

X 

o 


^  I 

^  V 
V  V 


"D 

CD 

S— 

CD 

Q- 

M— 

O 

c 


A 

> 

O 

CiD 

c6 

u 


O 

CD 

U 

©; 

c 

o 


CD 

C 

CD 

Q 

V 

ui 


CD  ^ 


CD 

u 


©J  CD 


O 

U 

cii 

to 

b 

CD 

s— 

(T5 

Q- 

M— 

O 

c 


(& 

X 

o 


CD 

c 

-l-J 

c 

Z3 

o 

u 

CD 


_Q 

E 


TO  CD 


TD 

CD 


'  (T3 

C  ^ 
O  c 
to - 


A 

E 

o 

u 

cii 

CiD 

Q_ 

(a 

CD 


V 

CD 

TD 

CZ 


CD 

Q_ 

CD 

E 

o 


_Q 

O 


CD  U 


CD 

■4-> 

to 

_Q 

CD 


CiD 

C 

CD 


c 

Q) 

to 


£  E 


U 

_  ^ 

c  “T.  io 

TO  u  3 

Q  to 


CO 

c  ^ 

E 

O  CM 


I  o 

■■  E 

CD 
CD 
CD  CO 


0)  CD 

£  Q- 


c 
CD 

Q.  -Q  CD 

o  o  y? 

-C  ^ 

CO  CD 
■> 


CD 


iS  ^ 
5  c 

CD  CD  cQ 

O  §-  E 

O)  CD  cd"^ 

.£  C 
O 

- 

E  ?  5 

0)  CO 
cb  ^  ^ 

^  ^  o 

3  o  Id 
-Q  ^  (J 
CD  -Ji  ^ 
s-  -C  CD 
O)  ^ 

cr: 


CJJ 
i_  ^ 

CC3  ^ 

Q.  ^ 

0  «  § 

^  -2  §) 

O  CO  _ 

CO  r- 

C  CD  CD 
O)  ^  _C 
CO  > 

CD  "O  > 
■o  c 

CD  ^  -Q 
^  CO  = 

c 

O)  CD  CD 

E  -P- 

Cl^  S  ‘ 

CD  - 


CO  ii:  CD 


CD 


o 

LU 

oa 

o 


^  c 
""  o 


CL  -o 

s-  C 

O  — 


TD 

CD 

> 

>% 

CD 

SZ 


o 

CO 

■> 

&_ 

CD 

Q. 

3 

CO 

O) 

_c 

CD 

CD 

C 

'CD 

C 

LU 

CD 


■Q 

C 

CD 

I 

ro 

CO 

CD 

C 

b 

CO 


CO 

uj  55 
O  £ 
a:  -o 
o)  -2 
£  -2 
TD  CO 

ro  ¥ 

CD  CD 
il  ^ 

^  CO 

P 

5 1 

s  CD 
JZ 

■O 

C  CO 
CD  O 

CD  ^ 
CO 
TD 


CO 

w  CD  £ 
CD  O  CD 

■>  -cb 

CD  = 

a  ■§ 

to  0) 


CD 


c 

O  c 

o  E 

C  CD 

Ct^  >" 

< 


■B  lu 

CD  O 

Q.  = 
Q.  C 
CD  CD 


O) 

c 

E 

o 

o 

CO 

!c 

c 

o 

CO 

CO 

3 

o 

CO 

CD 

Q. 

3 

-I— * 

CD 

CO 


c 

CD 


■o 

CD 

CO 

CO 


c 

CD 

CD 

Ui 

CD 

> 

CD 


LU 

oa 

CD 

x: 

(3 

CL 

CO 

CL 

E 

0) 

0 

"00 

CD 

TD 

&— 

CD 

CD 

CD 

CD 

C 

&_ 

CD 

-1—* 

3 

0 

CD 

O) 

CO 

c 

CD 

0 

-1—* 

_c 

c 

CD 

CD 

CO 

CO 

CD 

CO 

&_ 

0 

CD 

CL 

-1—* 

0 

CD 

■0 

CD 

C 

&_ 

CD 

CD 

0 

>% 

■Q 

C 

CD 

0 

-1—* 

CO 

> 

CO 

&— 

CL 

CD 

g 

E 

"cb 

g 

-1—* 

00 

3 

X 

CD 

0 

c 

CD 

-1—* 

CD 

-1—* 

■O 

c 

c 

CD 

3 

0 

0 

■O 

>% 

— 

tr 

'cD 

0 

c 

CL 

c 

CL 

CD 

3 

0 

CO 

CD 

CL 

CD 

M— 

g 

CD 

CD 

CO 

c 

0 

CD 

-1—* 

CD 

CD 

CD 

CO 

CO 

CD 

O 

O 


3 

o 


CD 

-I—* 

CO 

&— 

CD 

■Q 

c 

3 

CO 

3 

_9. 

CD 


■a 

CD 


CO 

CD 

JD 

CD 

Ui 


3 

o 


CD 

> 


CD 

CO 

CD 

&— 

Q. 

CD 

&_ 

CD 

CD 

■g 

■> 

o 

&— 

Q. 

&— 

o 

0) 

■> 

_c 

E 

Q. 

CD 

O 

O 

CD 


CD 

CO 

CD 

CD 


3 

O 


CO 

CD 


§  5 


CD 

E 


3 

o 


CD 

O 

c 

CD 

> 

■Q 

CD 


3 

O 

s  ^ 

2  c 


CD 

o 

o 

o 

I 

CJ> 

o 

CN 

Ql 

<1 

Q. 

E 

CD 

O 

I 

-I— » 

CO 

o 

CL 

o 

o 

a: 

o 

3 


(3 


Gina  Stauffer  |  Contract  ADE  Supervisor 
Pacific  Gas  &  Eiectric  Company  |  State  Infrastructure  Projects 
H:  VEY1@Dae.com  |  §:  916-472-2296  |  X'.  530-966-7962 


From:  Nuzum.  Danielle 

To:  Simpson.  Charlie@CalOES:  Melendez.  John@CalOES:  Lamkin.  Diane@CalOES 

Cc:  Wilson.  Dena(S)CalOES:  Rose.Sean(S)CalOES:  Erickson.  Craig 

Subject:  RE:  Mobile  Home  Park  ROEs 

Date:  Wednesday,  March  20,  2019  10:54:05  AM 


o 

“O 

o 

4-> 

Z3 

o 

>> 


CD 

O) 


O) 

> 

CD 


X 

CD 


CD 

>« 

“O 

CD 

CD 


U 

Z3 

O 

>« 

cz 

CD 


CO 

H 

O) 


IT) 

CO 

O 

IT) 

(J) 

< 

O 


CO 

0 


>  lO 

o 


< 


N 

Z 


<50 

A 


3 

0. 

ViT 

O 

■!-» 

o 

0 


c 

CO 

+-» 

C/) 


O  — 

_i  0 

OQ  > 

^  Q 

I  s 

z  o 


o 

o 


CO 


-  t 


CNI 
O 
OQ  CM 


CO 

CO 

O 

CO  ^ 

oi  ^ 

lO  £ 

O  i 

S  i 

Cii 

—  Q. 

O  5 
O  0 
O  c 

^  0 
.  -t-V 

CNI  O 
IT)  C 
lO  0 

°  s 

"  a: 


H 

H 

O 


"D 

0 

O 

O 


0 

c 

_o 

0 


"D 

c 

0 

.2  5 

c 
0 
"D 


C 

o 

o 


o 

o 


^  CD 
+-»  (/) 

o  ^ 

^  o 
2  (/) 
0  .2 


3 

O 


Q. 

O 


VI- 

—  c 
0 


o  S  - 

■S  ^  ^ 

0  ^ 


O 
'3  C 
Q.  O 

.E  '-S 

0  ^ 


o 

o 

0 

E 

o 

+-» 

0 

0 


.S2 

o 

X)5 
c 

■>. 
Q. 
O 
O 

C  sT 
0  0 


c 

^  0 

ii 

Q-  'iQO 
o 


cn 

C/) 


o 

0 

0 
•I-’ 
0 

C  0 
0 

■q- 

o 
0 


"D 

0 

"D 


0 

C 

0 

E 


O 

0 


0 


< 


0  0 
Q- 


C  ^  —  "D 


0 

"D  .5- 
c  o 
0  0 

ro  ■§ 

£  "o 


-C  0 

t! 

O  0 
0  0 


0 

(/) 


0 
•f-v 

^  — 
I—  0 

0^  -•-» 


"3 
0 

E 

E 

0 
"3 
3 
0 
(f> 

_  0 
O  ^ 

0 


3 

OQ 

H— 

O 


o 

o 

0 


^  ts  2 


Sli  o  0 


cn 

—I  0 

<  £ 


o 

o 


o 


0 


C/) 


LU 

1 

LU 

o 

M— 

"o 

LU 

1= 

0 

'a— 

0 

0 

0 

H 

3 

+-» 

OQ 

0 

cn 

o 

U. 

O 

E 

"3 

+-» 

3 

0 

o 

OQ 

LU 

0 

0 

E 

O 

O 

=) 

■> 

0 

< 

O 

+-» 

u. 

o 

Q. 

0 

0  m 

0  0 

^  E 


0  S 
^  0 

"3  "3 
0  3 
"3  0 
3  _ 


E  E 


A 
> 

O 
lap 

03 

u 
uo 

LU 

o 

CD 

U 

(& 

cz 

o 

LO 

Q_ 

E 

oj  < 
iz  CD 

CD  ^ 

(5 

V  CT) 

CO  Q 

LLJ 

O 

CD  O 

u  rsi 


U 


LO 


00 

LU 

o 

(T5 

U 

(& 

CD 

cz 

rp 

Q 


A 

> 

O 

lap 

CD 

u 


O 

(T5 

U 

(& 

INI 

CD 

"O 

cz 

_aj 

CD 


o 

"v 

CO 


(T5 

u 

©; 


(D 

T3 


_aj 

CD 


A 

-l-J 

(D 


(& 

0  := 
CD 


O) 


Z3 
O 
u 
(D 

-i-j 

Z3 

_Q 

(§;  A 

E  § 

Z3  CUD 

INI  ■ 
Z3  m 

^  CJ 


>> 
CD 

jz'  -o 

o  ^ 


E  “S 

^  ¥ 

E  S 

U.  (/) 


A 

-i-j 

(D 


Z3 

O 

u 

O) 

-l-J 

-l-J 

Z3 

JD 

CZ 

o 

LO 

u 


U 

V 

op 

CD 

i_ 

u 


o 

LO 

u 


A 

> 

O 

lap 

03 

u 


CD 

U 

©) 

(U 

LO 

O 

QC 

E 

(T5 

O) 

CO 

V 

CO 


(T5 

U 

©) 

£Z 

CD 

(D 

CO 


O 

QC 

a" 

> 

o 

lap 

CD 

u 

CO 

LU 

o 

CD 

U 

(& 

cz 

o 

LO 


o 

(T5  QZ 


CD 

Q 

V 

CO 


CO 

LU 

o 

CD 

U 

(& 


CD 

Q_ 


O  Q 
I-  V 


O 

TO  X 

"  I 


—  u 

U  3 
U  CO 


QD 

’cz 

CD 

Q 


JD 

QD 

“O 

O 

M— 

LO 

QD 


Q_ 

QD 


LO 

Q_ 


CUD 


O 


>> 

“O 

CD 

QD 

i_ 

QD 

i_ 

CD 

QD 


O 

CZ 


>> 

LO 


“O 

cz 

CD 


QD 

“O 


QD 

JD 


“O 

CZ 

CD 

qd" 

CUD 

CD 

LD 


Z3 

O 

>« 


o 

>« 

cz 

CD 


MuckRockPost-Camp_April201 9_0001 63 


From:  Nuzum,  Danielle  <D Nuzum@buttecQuntv.net> 
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From:  Nuzum.  Danielle 

To:  Simpson.  Charlie@CalOES:  Melendez.  John@CalOES:  Lamkin.  Diane@CalOES 

Cc:  Wilson.  Dena(S)CalOES:  Rose.Sean(S)CalOES:  Erickson.  Craig 

Subject:  RE:  Mobile  Home  Park  ROEs 

Date:  Wednesday,  March  20,  2019  8:00:45  AM 
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From:  Wilson.  Dena@CalOES 

To:  Lamkin.  Diane@CalOES:  Scruaas.  Janae@Wildlife:  Melendez.  JohncaCalOES:  Rose.Sean@CalOES 

Cc:  Simpson.  Charlie(S)CalOES 

Subject:  RE:  Mobile  Home  Parks 

Date:  Sunday,  March  31,  2019  5:55:05  PM 
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From:  Lamkin.  Diane@CalOES 

To:  Wilson.  Dena@CalOES:  Scruaas.  Janae@Wildlife:  Melendez.  John@CalOES:  Rose.Sean@CalOES 

Cc:  Simpson.  Charlie(S)CalOES:  Lane.  Amber@CalOES 

Subject:  RE:  Mobile  Home  Parks 

Date:  Sunday,  March  31,  2019  7:16:58  PM 
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From:  Wilson.  Dena@CalQES 

To:  Lamkin.  Diane@CalOES:  Scruaas.  Janae(S)Wildlife:  Melendez.  JohncaCalOES:  Rose.Sean@CalOES 

Cc:  Simpson.  Charlie(S)CalOES:  Lane.  Amber@CalOES 

Subject:  RE:  Mobile  Home  Parks 

Date:  Sunday,  March  31,  2019  8:02:15  PM 
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From:  Scruaas.  Janae@Wildlife 

To:  Wilson.  Dena@CalOES:  Pal.  Alex@CalOES:  Oaren.  Stephanie(S)Caloes:  Walker.  Tina@CalOES:  Rabamad.  Charles(5)Caloes 

Cc:  Melendez.  John(5)CalOES:  Rose.Sean(S)CalOES:  Simpson.  Charlie@CalOES:  Lane.  Amber(5)CalOES:  Schreiter.  Cameron@CalOES 

Subject:  RE:  Mobile  Home  Parks 

Date:  Tuesday,  April  2,  2019  10:21:38  AM 
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>  On  Mar  31,  2019,  at  7:16  PM,  Lamkin,  Diane@CalOES  <Diane.Lamkin@caloes.ca.gov>  wrote: 
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>  - Original  Message - 

>  From:  Nuzum,  Danielle  <DNuzum@butteeounty.net> 

>  Sent:  Saturday,  Mareh  30,  2019  4:48  PM 


i;  Lamkin,  Diane@CalOES  <Diane.Lamkin@CalOES.ca.gov> 
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From:  Scruaas.  Janae@Wildlife 

To:  Wilson.  Dena@CalOES:  Pal.  Alex@CalOES:  Oaren.  Stephanie(S)Caloes:  Walker.  Tina@CalOES:  Rabamad.  Charles(5)Caloes:  Lamkin.  Diane@CalOES 

Cc:  Melendez.  John(5)CalOES:  Rose.Sean(S)CalOES:  Simpson.  Charlie@CalOES:  Lane.  Amber(5)CalOES:  Schreiter.  Cameron@CalOES 

Subject:  RE:  Mobile  Home  Parks 

Date:  Tuesday,  April  2,  2019  11:34:40  AM 
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>  On  Mar  31,  2019,  at  7:16  PM,  Lamkin,  Diane@CalOES  <Diane.Lamkin@caloes.ca.gov>  wrote: 
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>  - Original  Message - 

>  From:  Nuzum,  Danielle  <DNuzum@butteeounty.net> 

>  Sent:  Saturday,  Mareh  30,  2019  4:48  PM 


i;  Lamkin,  Diane@CalOES  <Diane.Lamkin@CalOES.ca.gov> 
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Cliris 


April  1  1,20]  y 


Mr.  Alan  7amhoang;i 

Califoj-niii  Depanment  of  Resource  Recycling  ^nd  Re  cove  ry-' 
10011  Street, 

QdRccycIcConlraot:^  Unit,  MS-lOA 
Siicramentn^  CA  1 4 


Subjed:  Comniiinily  Air  Moiiiluriri^  ami  Sampllajj  rliin  -  Camp  Fire  IncidcTit 

Revision  1.0 

Ccmlracl  No.  DRRJMH7 

Dear  Mr.  Zaiiibotmga: 

TdfiP  Tech,  Inc.  (TebaTcch)  is  submitting  Revision  1-0  ofthe  enclosed  Comnuinity  Air 
Monitoring  and  Sampling  Plan  {Cl.AMSP)  tbrtheCatnp  Pirc  Incident.  This  plan  sninmari^CB 
community  air  monitoring  and  air  yampling  con  dueled  during  debits  removal  activities.  Thts 
revised  plan  addresses  CalRecyele  Ineidcnt  Manitgcmcnl  Team  and  Butte  County  Air  Quality 
Management  District  comments  that  were  made  on  an  eai'hcr  draft.  If  you  have  arty  queslions 
regarding  thi.s  plan^  please  call  me  at  (570)  41 7-1 2K(). 


Sincerely, 


C^hris  Burns 
Incident  Conitnander 


Enclosure 


retro  Tech.  Inc, 
J  '\Cf  I  1. 1  r  i  I  - !  ^  Wo  y .  .Vd  1 1 0  I  ^0 
Mailioao  flrMitii  ;  327fll 
v/w  w  .1  etra  tec  b  .go  m 
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COMMUNITY  AlLi  MONITORING  AM>  SAMPLENG  PLAN 
CAMP  FIRR  INCIDENT 
PARADISE,  BUTTE  COUNTY^  CALIFORNIA 

REVISION  LU 


Pr^par<^d  for 


California  Diipartnienl;  oIR^^iources  Recj^ling  and  Recovery 

1  DO  I  J  Street 

CatRecycl  e  ( Contracts  L  Jni  L.  MS- 1 9A 
Sacramenbo^  CA  95814 


Suhm^tii^d  by 


Tetra  Tccli,  Inc. 

2301  l-ucien  Way 
Suik;  120 

Maillfutid,  Florida  :?2751 


Contmct_\o.  DlUil0OS7 


Apiill  1,2019 


Prepared  By 


Cbris  Burn& 
Incident  tAiminander 
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l.n  INTRODLCTION 


Tlic  Californiiii  Dtipartincut  of  RcsoiJcces  Elecyciing  itntJ  Rucovcty  (Csil Recycle)  has  conci’acted  ‘lelrti 
Tech,  Inc.  (T  etra  I'cch),  lo  pcrfonn  community  and  perimeter  air  manitoring  and  sampling  during  debris 
removal  activities  at  the  site  known  as  the  Camp  Fire  [ncklcnl,  located  in  Butte  County^  California. 

1'he  primary  polcnlinl  iuiznrds  ibal  may  he  associated  with  debris  lomova]  activities  related  to  the  Camp 
Fire  Incident  include  asbestos-containing  maloriids  (ACM)  and  heavy  metals.  Tliis  Commiiniiy  Air 
Monitoring  und  Sampling  Flan  (C^AMSP)  descrihes  the  design,  setup,  and  operation  of  air  mnnitoring 
syhilems  and  sampling  procedm-es  that  will  be  implemunlcd  by  Tetra  Tech  during  lemoval  activities 
conducted  by  stale  and  private  debris  cleanup  contractors.  Tlie  removal  activities  consist  of  re  moving 
burned  debris,  including  stucco,  roofing,  floor  tile,  linolCLim,  fi  rep  faces,  furnaces,  vinyl  tiles  and  mastic, 
sheetrock  and  joint  compound,  cement  pipe,  cxierior  home  siding,  themial  system  insulal  ion,  eencreEc, 
white  goods,  vehicles,  vegetatioj^  construction  debris,  ntelal  debris,  electronic  waste,  and  houaehoid 
hazardous  elicmieals. 

Tetra  Tech  will  perform  real-time  air  moniloring  to  document  the  levels  of  particulates  (dust)  in  che 
unibicnt  air  witliin  ajid  ai'aund  the  perimeter  of  debris  removal  sites,  in  specific  areas  near  lire  yiEc  where 
sensitive  populalions  are  found  in  the  .siuTounding  communities,  and  at  deslgnaled  recycling  facilities. 
Tetra  Tech  will  collect  ambient  air  samples  ro  be  analyzed  for  asbestos  and  metals  from  around  the 
perimeter  of  debris  removal  activities,  from  locations  in  [he  eommunily,  arid  from  location.^  at  designated 
recycling/'dlsposal  faeiJiticH.  Tclra  Tcdi  will  also  monitor  and  log  the  melcoro logical  data  for  the 
Paradise  area  using  an  on-site  ICestreE  weather  meter  (or  equivalent)  or  hy  accessing  the  JSlaEitmal 
Weatlier  ^service  website  that  provides  current  wealher  condilioiiS- 

This  CAMSP  oudiiics  on-siio  and  off-sdc  air  monitorii^g  and  sampling  aeliviiies  lo  be  conducted  by  Tetra 
Tceh  assockued  with  debris  removal  aclivilies  for  Ihe  Caiup  Fire  Incident,  including  perinieler  locations, 
eommunily  locations,  and  fixed  facility  locations.  This  CAMS?  discusses  site  background  information  in 
Section  2.0,  contains  es  project  deseriplion  in  Section  ^.0,  describes  project  objectives  and  data  use  in 
Section  4.0*  presents  the  pi-oposed  field  itivestigatioii  E^nd  sEtniplmg  activities  in  Section  5.0,  and  describes 
quality  assurance  and  quality  conErol  {QAsQC)  procedures  in  Section  6.0.  Rcforonccs  cited  ibroughoiir 
[his  CAMS?  arc  listed  in  Section  7.0.  TetrEi  Tecli'H  Standard  Opcrtiting  Procedures  (SOPs)  and  Einalytical 
metliods  to  be  used  tluring  Lhe  assicssment  arc  i  ncluded  as  Appecidix  A.  An  oxiimple  of  a  weekly  data 
icporting  Icltei;  providing  results  of  Eiir  monitoring  and  aii'  sam]>]ing  is  inchtded  as  Appendix  B,  Where 
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Tcti'a  Tecli  SOPs  arc  insipfficicriU  U.S.  Eriviivn mental  Prott^clion  Agency  Emergency  Response  Team 
{\J.S.  HP  A  ERri  SUPs  will  be  lb  1 1  owed. 


2.0  Sirr  HACKGKOllND 

CalRecyclc  has  been  tasked  by  the  CaHfornia  Governor’^  Office  of  Emergency  Services  {Ca]  OHS)  Eo 
manage  coord inateef  fire  debi'is  remova!  from  stnictuics  destroyed  by  die  Citnip  Fire. 

Asii  and  debris  from  residential  sirifClures  burned  by  fires  CtUi  con  la  in  heavy  metals,,  as  discussed  in  the 
“Gtiidanee  for  C’ondnctirig  Emergency  Debris,  Waste,  and  Ha/atdous  MalerLfll  Removal  Actions  Pin^uant 
to-  [i  SJate  er  Local  Emergency  ProelamaEioif  (C^aEifornia  J  environ  mental  Protection  .Agency  [CEP/\] 

201  1 ),  “Assessment  of  Burn  Debris  2007  Wildfires  Siui  Bernardino  and  San  Diego  C’ounties, 

Oahfornia'’  (Depaitment  of  Toxic  Substances  ami  Disease  Control  [DISC]  2007)  and  "'Ai^^jossinent  of 
8  limed  Debris-  2015  Wildfires  Lake  and  Calaveras  County,  Clalifbmia"’  (DTS("  2015).  Additionally,  I  he 
ash  and  debris  may  coiuain  concentrations  of  lead  ifllie  homo  was  built  prior  1978  (o.g.  before  lead  was 
banned  from  household  paints  in  the  United  StEites). 

'fhe  residual  materials,  such  as  stucco^  roofings  floor  tile,  linoleum,  fireplaces,  furnaces,  vinyl  Cilcs  and 
mastic,  slicctrock  and  joint  compound,  ceiiicnl  pipe,  exterior  home  siding,  thermai  system  insuiation,  ami 
other  building  materials  commonly  used  iti  homes  built  bcfoie  1984  may  also  coiKaiii  other  subslances  of 
eoneem.  including  asbestos. 

3.0  PROJECT  DESCRIPTION 

The  debris  removal  i>rojeet  consists  of  removing  and  properly  disposing  of  debris  generated  from  the 
CrtLiip  Fire  liicidctU.  Oti-silc  and  off-siie  air  motiiloring  and  sampling  will  be  eondycted  throughout  the 
dehris  removal  activities  and  wilE  include  pei'i meter  locations,  comtuunity  locations,  and  fixed,  facility 
iocahons.  Sile  nelivihes  are  scheduled  to  commence  during  the  w'eek  of  .lanuary  7,  201 9  and  continue 
until  ail  w^oi'k  is  complete  (estimated  to  be  290  days)  by  stale  nnd  private  clennup  debris  removal 
eontraelors. 

Air  moihtoring  and  samjding  will  be  conducted  to  demonstrate  the  effeclivencss  of  best  management 
praeliees  and  engineering  controls  used  diu'ing  debris  j-emova]  activities.  The  real-tin^e  air  monitoring 
data  and  analytical  sampling  results  will  he  used  to  dctemiiiie  the  nature  and  extent  of  purtieulates  imd 
other  hazards  tJiat  coitld  migrate  beyond  the  perimeter  of  active  rfcbri.s  renioval  work  areas.  These  data 
and  rcsulls  will  also  be  provided  to  incident  Command,  BlUEc  County  Air  (Juiility  jVlanagement  District 
(BCAQMD),  and  the  surrounding  cornmiiniEy. 
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Tetni  Tech  will  utilize  d  thi-ee-prong  approach  to  aii'  monitoiing  aiiJ  tiatnpUiig  throughout  the  duration  of 
debris  removal  for  the  Camp  Fire  Incident.  j\ir  inonitoriug  and  aaiupliiig  wilt  be  conducted  at  the 
foiiowing  iocationy:  1)  al  perimeter  locations  in  repreyentaiive  areas  on  active  work  sites  during  debris 
removal;  3)  at  community  sites  identified  by  tlic  project  Incident  Managenicnl.  Team  iJMT)  and 
BCAQMD  for  Uic  duration  of  debris  removai  operations;  and  3)  at  the  fixed  facilities  designated  for 
coticrcte  and  metal  recycling  associated  vdth  debris  removal.  Table  I  contains  a  summaiy  of  air 
monitoring  and  sampling  aciivilies  Tor  each  location  type,  with  addilioiial  detail  found  in  Sections  3.1 
fperimeter  locations),  3,2  (community  locaLioiis),  and  3,3  (fixed  facility  locaLiuns).  Project  screening 
lea-'cLs  are  presented  in  T'ablc  2  (perimeter  lacatiaiis)  and  'i  abio  3  (eoimntinity  locationF;)  and  iue  also 
discussed  LM  Section  14. 

3.1  PERIMETER  LOCATTO>S 

Itutially^  perimeter  air  monitoring  mid  Siunipling  locations  will  be  established  at  25  percent  of  sites  with 
active  tiebris  rcuiovLtl  durij)g  any  given  work  day.  Based  on  the  tot^l  number  and  iocation  of  ac(ive  debris 
removal  crew's.  20  pei'cent  of  perimeter  locations  whil  be  selected.  An  additional  five  percent  of  peiimcLcr 
icoahons  will  be  selected  by  the  Environmcntitl  Branch  Clucf  for  Air  based  on  environmentally  sensitive 
conciitioiLs,  including  idjacent  reccptori^  and  evident  repop  tilalion  in  and  around  the  w-'ork  tire  ns.  Perimeter 
locations  will  be  selected  by  Tetra  T  oeh  personnel,  unless  othejwise  directed  by  Operations  und/o]-  the 
IMT.  A  loud  of  op  to  45  crews  per  day  may  be  aeicctcd  lor  perimeter  monitoring  and  sampling. 

Perimeter  air  samples  will  be  collected  to  ensure  the  safety  of  nourby  residents,  ajiy  non-occiipational 
bystajiderj!,  and  other  transient  members  of  the  general  public;  debris  removal  contrac  tots  are  required  by 
their  own  conLrae  Ls  to  conduct  pe  rso  n  n  el  monitoring. 

Each  pej'i meter  iocation  will  contain  three  t  stations  consisting  of  eo-located- monitoring  and  sampling 
equipment.  These  locations  wdil  be  selected  and  established  to  be  equally  -spaced  so  tliat  rcf>ults  can  be 
represenrarive  of  air  quality  conditions,  recognizing  liiat  wind  speeds  and  directions  cun  frcqueiilly  chatige 
thi'ougboiit  the  course  of  a  work  day.  Perimeter  locations  will  be  sclocicd  based  on  aspects  such  as 
nciU'by  liomod.  bus  i  tresses,  and/or  schools  tliat  uppeur  to  have  been  repopulated.  Aottial  equip  merit 
locations  at  these  pcrimetcf  worlc  sites  w-ill  be  selected  bused  on  observed  meteorological  conditions,  tltc 
local  ion  of  I  he  work  area  relative  to  poicntial  receptor;^,  and  the  secui-iti'  of  niuuiioriug  cquipmctit. 

Each  perimeter  sUtioEi  will  include  equipment  to  enable  i;cal-tiirie  monitoring  of  airborne  paruculate 
matter  (for  particulates  with  an  aerodynamic  diameter  of  noL  more  liutn  10  pm  I'PMio.l)  and  air  sampling 
for  asbestos  and  metals.  Air  motLiloting  will  be  peiformcd  during  working  hours  on  days  where  active 
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debris  or  nsbesfos  abiilement  removal  operations  are  pertbrmed.  Air  rrtOEn Coring  data  collectctl  from 
pcriEiictcr  local  ions  vvijl  be  reviewed  ihroii^liuuL  Ihe  course  of  each  work  day,  and  any  excursions  ffoin 
projeol  screening  levels ,  as  defined  in  this  CAMSP  { Table  2),  will  be  reported  to  Opcralions  and  I  he  IMT 
daily  between  operational  periods,  A  filial  summary  reporL  conlnining  all  perimeter  luointoring  and 
sampling  data  will  be  prepaaed  at  the  cone  In  r  ion  of  fbc  project. 

3-2  COMMUNITY  LOCATIONS 

Community  air  monitoring  and  air  sampling  stations  will  be  e.slablishcd  at  seven  loealiona  Ihroughout  the 
Camp  Fire  Irieideiil  area,  us  determined  by  the  IMT  with  consulEation  from  the  BC'AQMD.  Ch'iteria  for 
designating  lb  esc  seven  loeations  will  include  Lhe  poLenUal  presence  of  sensitive  receptors  such  as  schools 
and  heat  til  care  facilities.  Preliminary  community  locations  were  proposed  by  Tetm  Tech  pcri^oniicl  and 
approved  willi  additional  inpul  from  Cal  Recycle  operations  pi'ior  to  initiation  of  debris  removal  or  rev  lew 
by  BCAOMO.  Background  and  inilial  data  were  subscqucnlly  collceled  from  these  preliminury'  locations 
ill  accordunce  with  the  procedures  specified  in  a  previous  version  of  this  plan,  Preljininury  locations  were 
modi  He  d  at  the-  direction  of  the  IMT  whth  consulUilion  from  Lhe  BC!  AQMD  during  subsequent  review  of 
the  initial  CAMSP  and  preliminaryf  locations.  A  summary  of  all  background,  preliminary,  and  modified 
eomiTUiriily  loeahons  is  contained  in  Tabled.  The  proposed  eommtimty  locations  now  specified  by  IMT 
are  sho’wn  on  Figure  1  and  contained  in  Table  5. 

Once  cnntlriiicd,  cornmnnity  locations  may  not  be  changed  during  debris  removal  withouL  prior  approval 
by  IMT  with  eoordinalion  from  lhe  BCAQMD.  One  station  containing  eo- located  air  monitoring 
equipment  and  air  sampling  equipment  w-ill  be  placed  at  each  approved  local  ion.  Equipiiicnl  siting  at 
approved  community  locations  will  be  detemiined  witli  input  from  tlie  facility  jepresentatEves,  as  well  as 
si  1c  security  and  silc  safety  considerations. 

Each  communily  air  station  will  include  equipment  to  enable  real-time  monitoring  of  airborne  fine 
particulate  matter  concentrations  (particvilatcs  mih  an  aerodyiiruiiie  tliimiekrofl.S  pm  [PM^.s])  and  aii- 
sampling  for  asbestos  and  metals.  Pailiculate  monitoring  and  metals  and  asbestos  sampling  wnll  be 
coiiducicd  24  hours  per  day.  Monitoring  atid  sampling  data  farm  community  locations  will  be  reviewed 
on  site  as  data  become  available.  Any  exceedances  of  the  deRignatcd  proicct  screening  levels  for 
community  locations  (Table  3)  will  be  reported  lo  Operations,  the  IMT,  and  BCAQMD.  After  data  fmrn 
cornmuruLy  locations  is  reviewed  by  lhe  IMT  and  RCAQMD,  it  will  iilso  be  available  to  the  public. 
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3,3  FTXFD  FACILITV  LOCATIONS 


I’cj  provide  nddiltonal  ovcrsighi  of  |>ntetitia]  iiir  t|ualiLy  irripacB  cliat  may  be  assoc i:UecJ  with  CiMUp  Tire 
fucidcnt  dcbfis  j'cinoval  operations,  pcriiiieicr  air  monitoring  ancl  sampling  will  also  he  conducted  al  tliree 
fixed  faciliLies  Lksigniited  by  C^! Recycle  for  metal  anti  eonctetc  recycling  and  disposal.  Tiic  (hrec  tlxcd 
facilities  coiisist  of  Odin  Metal  Reeyeliiig,  Ciranite  (Construct  ion,  and  Franklin  Confsttuction  (Figure  1). 
■lliree  cquipmeiiE  station^  containing  co-loeated  moiiiloring  and  sampling  eqiLipmeni  will  be  placed  at 
each  (1x0(1  fElcility^  A  perimeter  setup  at  ciich  (Ixcd  facility  location  will  consist  of  one  equipment  station 
placed  each  of  Ihc  foliowitig:  upwind,  downwind,  and  crosswitid,  relative  to  site  operalions  at  Lite  facility. 
Titc  specific  station  locations  at  each  fiicility  will  be  determined  based  on  prevailing  wind  direction,  daily 
input  from  a  facilily  representative,  and  other  site  eonditioni^  related  to  security  and  yafciy. 

Fach  fixed  facility  air  sta Lion  will  include  equipment  to  enable  real -li me  monitoring  for  airborne 
panieiilate  mal ter  concentrations  (PMti^),  and  air  yarapling  for  asbestos  and  metals.  Air  moiiiEoriiig  a1  the 
iielectcd  fixed  faciiities  will  be  performed  24  hours  per  day  during  debris  removal  operations.  Hovvever, 
air  sampling  iielivilies  these  locations  wiit  occur  only  during  w-'oiking  hours. 

Monitoring  and  sarnphttg  data  fro  tin  fixed  facilily  locations  whll  be  reviewed  ess  data  bee  o  me  available. 
Any  exceedances  of  the  designated  fxed  facility  screening  levels  will  l>c  reported  to  Operalioiiy,  Uio  IMT, 
and  BC-AOMO,  .^ftcr  data  from  fixed  facilily  localiotis  is  reviewed  by  the  IMT  and  RCAQMD^  it  will 
also  be  available  Lo  ihc  public. 

Air  monitoring  and  sampling  at  fixed  facilities  may  be  suspentied  at  the  direction  of  Lhe  IMT,  wiili 
consul  tal  ion  from  the  BCAQMD,  alkr  const  stent  results  arc  record  c<l  below-  The  designated  screening 
levels. 


4.0  FRO.rECT  OBJEC  I IVLS  AND  DATA  i;SE 

Pioieer  objeeiivey  include  the  following:  1)  lo  provide  quimlitative  feedback  on  the  efficitey  ofdusl 
Tnitigabon  measures  during  tlebris  removal  operations,  and  2)  lo  infomi  Ihc  nearby  comniunily  by 
providing,  results  of  monitoring  and  sampling  directly  to  the  [mblic  and  to  ihe  jurisdicLional  authority. 
Several  data  roporLiiig  mechanisms  wull  be  used  lo  provide  as  nutdi  in  tor  mat  ion  as  possible  lo  Lhe  affected 
comniunily  duritig  debris  rcmovEii. 

Fii-st,  the  reaULime  s  datEi  from  communiiy  locaLioris  and  the  real-time  i^Miu  datu  fb>m  fixed  taedity 
locations  will  be  rcporlcd  via  telemetry  Ehrough  a  link  on  (he  BCAQMD  website  for  informal  ioual 
purposes.  The  hourly  average  coTiccntratioii  dnta  will  be  converted  Lo  ihc  associated  air  quality  index 
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{AQD  iind  on  (hu  BCAQMD'ii  vvctipEigc  (LLS.  EPA  2U18).  PMui  data  from  perimeter  monitoj-ing 

iocEitiojis  wii]  not  be  reported  via  celemctiy.  On-siie  pcritiictci'  monitors  widi  daialoggirig  will  be  used  lo 
provide  feedback  on  dus^f  eoiilrol  atul  will  be  eomniLiniciitcd  Lo  Ihe  IM']'  between  operaEionciL  periods. 

Aniilytionl  results  fiom  air  sump  ling  activities  Ett  community  and  tlxed  facility  locations  will  he  provided 
ii^  a  detailed  report  u>  BCAQMD  on  a  uvtce-inontiily  basis  anti  posted  on  the  BCAQMD  webpage  at  t1ie.ii' 
discretion.  Re^utts  will  be  compared  lo  the  projcci  s-ecccniiig  [cvels  fTable  3).  The  air  t|uality  datEi 
availabie  on  the  public  webfiage  will  bo  formatted  in  a  tabular,  graphical,  and-'or  map  interface,  a& 
requested  by  BCAQMD.  Dnily  resulLS  of  large  i  anal  vies  and  asbestos  concentrations  from  eominiiriEfy 
and  fixed  facility  t  neat  inns  will  bo  [irovided  to  TK!AQMD  fis  they  become  available  and  may  be  posLed  on 
ihe  BCAQxMD  websile  al  iheir  discretion. 


I'xciirsions  above  project  screetiing  Levels  specified  by  IMT  (Table  2)  and  BCAQMD  (Tabic  3)  may 
trigger  review  of  opera lionaE  procedures  Eind  adhei  eiiee  to,  or  revisions  of,  the  engineering  controls  and 
dust  miligation  mcastircs.  The  IMT  may  consider  EKldtlioiia]  areLt-spceifie  screening  levels  based  on  data 
review,  Project  screening  levels  are  presented  in  'fable  2  (]>eri]neter  locations)  and  Table  3  (com mi] in ty 
locafiotjs)  and  are  also  disctisscd  in  See  I  ion  5.4. 

SJJ  PROPOSED  FIELD  INVESTKTVTION 

This  section  describes  the  scope  of  %vork  and  details  the  monitoring  and  sampling  activities,  including 
metiiods,  F;crcening  ievcEs,  and  reporting  to  be  condueicd  during  the  debris  rcmovid. 

5,1  SCOPE  OF  WORK 

During  debris  renioval  activities,  Tetra  Tech  will  conduct  the  following  field  w'ork  related  to  comiminily 
edr  lUOniEoring  and  sampling; 

•  Coltccl  atid  record  njelcorolqgtcal  dahJ,  including  tcnipcralure,  wind  direction,  wind  speed,  and 
current  wcailicr  conditions 

•  Colled  background  air  momLoriug  and  sampling  data  prior  to  initiation  of  dol^ris  removal  by 
CalRecyeic. 

•  (Conduct  real-time  particulate  monitoring  iii  accordance  with  U,S-  FRA  HRT  SOP  No.  2008* 
'Tjenerai  Air  Sampling  Guidelines’'  (IJ.S.  iiVA  l-'RT  1094 A,  mtacbed  in  Appendix  A). 

•  Establish  eommuniiy  mr  inonitorii^g  and/or  sampling  stations  at  locations  designated  by  IMT 
witl^  continuation  from  the  BCAQMD  and  rckvarjt  s take! loUlcui.TeproscnU] lives  for  each 
locatioiK 

•  Eslabljsh  fixed  facility  air  moniloring  and.-'or  sEunpiing  stations  at  locations  designated  by 
CalRccycIc  find  relevant  slaketio]ders.''’representalivcs  for  each  loeadon. 
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»  Monitor  iiir  in  nenl-time  for  oIT-siLC  inigralioji  oP p£ii'ticii]at&s  to  monilur  for  cxoocclaticcs  of 
project  screening  levels,  contained  in  Table  2  iind  I’ctble  3,  and  report  screening  level 
exceedances  so  the  IMT  may  assess  the  need  to  implement  additional  engineering  controls. 

•  Assign  identifiers  for  all  air  monitoring  and  sampling  locations  according  to  the  following 
naming  conventions: 

o  BFI-A1*K-OOX-MMDDYY  (perimeter  locations)  where  BFI  =  Si(c  ED 

(Camp/Butte  Fire  Incident  for  samples  associated  with  Ca[np  Fire  Incident  debris 
retnnva1)s  APN  =  Assessor  Pared  Number),  Of)X  =  Location  1  -  3  associaLcd 
with  a  perimeter  site,  and  MMDDYY  =  Date  that  sample  is  eolloolcd  (e.g., 
010719  for  January  7,  201 9), 

o  BFI-LOCT-MMDDYY  (comimii^ity  and  ilxed  hidiily  looa(ions),  where  = 
a  four-letter  [ocatio3i  code  assigned  fur  comiimiuty  locations  and  fixed  facility 
[ocations  (e.g.,  PDTTJ  =  Paradise  Town  I  lall),  and  where  MMDDYY  =  Date  that 
siimplc  is  collected  (c.g.,  01071  f>  for  January  7, 2019),  i^nd  where  MMDDYY  = 
Date  t])a1.  sample  is  collected  (e.g.^  010719  for  Jatmar^'  7^  2019). 

•  Review^  und  verify  all  data  for  tlie  appropriate  qual  lt>'  assunmuc  objectives. 

•  E:onduct  air  sainpling.  in  eoiijuiiCLioii  with  all  air  rnoultoriiig  locations,  fur  aijbestos  and  metals. 
Sample  idoniilLcra  will  coincide  with  aii-  monitoring  locations,  with  the  ajflditio]i  of  sample  type 
iden  titter  at  the  end  of  the  ID;  (e.g.,  -AB  fur  asbciitos  and  TTM  for  heavy  me  cals). 

•  Document  all  activities,  including  data  and  field  mciisiiremcnts,  iii  a  field  logbook  o]'  on  field 
datasheets, 

•  ConducI  pholographic  and  written  documentation  in  iiccorduttcc  with  Teti'a  Tech  SDP  No.  024, 
“Recording  ofNolcs  in  Field  Logbook”  (Tetra  Tech  2008,  attached  in  Appendix  A). 

•  Report  any  excursions  above  the  project  screening  levels  designated  for  each  location  type 
(perimeter,  community,  fixed  facility)  to  Opera tiuiii  and  tbc  Ib-’n. 

•  Provide  a  vvccldy  letter  summarizing  air  monitoring  data  and  air  sampling  results  for  eacli 
community  location  and  eacli  fixed  facility  location. 

•  Submit  twice-muntlily  reports  to  nCAQMD  summiirizing  all  analytical  results  for  CAM-17 
metals  (excluding  mercury)  and  asbestos  for  public  dissem  i nation  on  tire  BCAQMD  webpage  at 
the  district's  discretion. 

•  Provide  a  summary  report  on  all  project  air  data. 

Note  thiU  tliai  personnel  monitoring  for  oecupationiii  cxpuHLiius  is  Ihc  rcsponsibllit}'  of  the  debris  removal 
CO  ntractoi's  (HCC,  SPSG  Pathiers,  and  Ceres  Fnv  iron  men  till  Services)  for  tiidr  own  staB’aud  is  not 
covered  in  this  C'AMSP.  1  etra  Tech’ -a  persuimcl  sinnpling  and  monitoring  in  covered  in  Tetra  TcclPs 
y  ite-Specifie  Heidlh  and  Safety  Plan  (Tetra  Tech  2019). 
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5,2  METEOROLOGICAL  MONITOI<rVG 


Mcicurologiciii  ikihi  will  be  obtained  daily  from  an  on-aite  Kestrel  (or  equivalent)  wcatlici  mcta  or  from 
the  'RViS  websile  tha<  provides  enrrenl  wcaUicr  ouudi lions.  I'biy  data  will  be  used  to  guide  the  locationi; 
of  perimeter  air  stations.  'I’he  data  obtained  will  include: 

•  Tempera  Lure  (^V) 

•  Relative  huinidily 

•  Wjjiddirectiou 

•  Wind  speed 

•  ■  c:u  rre  n  c  weatlie  j-  conditio  tvs  (such  as  partly  cloudy  or  r  iuiiing) 


5.3  rARTICLLATE  IVlOMtTORING 

Roahtime  particulaie  monitoring  will  be  eonduoted  daily  throu^linut  debris  re[noval  offon:s  at  porinijeter 
locaEioiiRj  community'  locations,  and  fixed  facility  looalions,  as  SLEinmarized  in  Table  (\  Tbiy  section 
oontairLS  general  ptir  lieu  late  tnoniioring  procedures  followed  by  additintial  details  for  particulate 
monitoring  specific  to  each  type  of  air  location. 

To  conduct  piu:LicuhLk  moni luring,  Tclra  Tech  will  use  TSl  DustTi^ak  11  oi'  DustTrak  CRX  particular 
monitors  {DustTrakR),  which  are  capable  of  monitoring  for  piu-licuktc  cuncentradons  down  to 
niilligi'ains  per  cubic  me  Lor  {nig/m-"').  DustTniics  are  fiiotory-cali  bleated  annually  and  do  not  require  diiily 
cal ih ration^  except  for  a  zero  calibration  that  will  be  completed  each  morning  as  recommended  by 
mamifiicUd'or. 

I'eka  I'ech  peryoiiuel  will  conduct  periodic  system  checlcs  of  air  monitoring  cquipmcjU  at  a  frequency  of 
at  least  three  times  per  day  io  ensure  equipment  is  funclionah  lisystein  checks  will  co n.^ist  of  assc&suig 
the  physical  condition  of  the  equipment,  assessing  the  equipment  to  ensure  it  is  collecting  dahu  and 
briefly  assessing  llic  euiTcnt  real- lime  readings  to  detei’inine  whether  they  ai'c  approaching  ot  have 
exceeded  the  locat ion-spec i tic  project  sej'eening  levels  eonlaincd  in  Table  2  and  Table  3. 

If  elevated  readings  iU'C  observed  during  s^yslem  checks^  'letiri  Tech  personnel  will  record  observations 
related  to  the  data  and  attempt  to  obtain  additional  information  regard ing  general  activities  occurring  in 
the  immediate  vicinity  of  the  monitoring  equipment,  To  the  extent  possible,  Tetra  Tech  will  attempt  Lo 
ascertain  the  timing,  nature,  and  source  of  elevated  readings.  At  perimefer  locations.  Teti^a  Tech  will 
attempt  io  determine  whether  the  elevated  readings  maybe  attributed  to  debris  removal  operations  and/or 
debris  cj’cw  work  praciieei)  for  eoi-nij[iumea(ion  to  OpeniLions  and  the  IMT. 
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letnilech  persoimt;!  may  conduct  piirticLilELto  tiioiiitorirjg  ‘'spot  checL^'^  with  a  Personal 

DfitaRairi  (PDR)  nr  equivalent  handheld  air  monitnring  unit.  Tht;  PDR  may  he  used  tn  periodic elUv 
check  piiriieLilatc  Levels  near  debris  reniovui  crews  Uial;  do  not  have  an  associated  air  monitoring  semp  tor 
that  dny^  to  confn-m  the  accuracy  of  paniculate  monitoring  data  a<  air  monitoring  stations,  or  as  othor\dsc 
dir-cclcd  by  the  IMT,  All  readings  will  be  recorded  in  a  logbook  or  on  field  dal  a  sheets. 

Real-time  readings  will  be  recorded  on  all  air  nnonitoring  devices  and  downloaded  onto  a  computer  al  tLc 
end  of  cacli  day  to  be  reviewed.  Real-time  dala  at  community  and  fixed  facility  local  ions  will  lie 
transmitted  via  telemetry  and  publicly  reported  the  coiTcspondiiig  AQJ  range  tlirnugltout  data 
collccLion  (see  Table  6).  Any  data  outages  or  uLker  telemetry  issues  during  working  hours  wall  he 
promptly  investigated.  During  non-worlcing  hoiii  s.  diita  ouUigcs  or  tclemctty'  issues  will  be  invcbtigalcd 
the  follawing  worldng  day  or  operational  period,  pending  approval  by  the  Tch-a  Tech  Site  Safety  Clfficer 
aJid  1:fased  on  access  to  tlie  invulvcd/suspcctsd  facility  where  Uie  cuiage  occurred. 

Teti'a  Tech  pcr!>nnne1  wall  review  Ihc  monitoring  data  daily.  Any  noted  dala  irregularities  or  equipment 
problems  w-ili  be  idenlibed,  inve^^ti gated,  and  addressed.  At  the  end  nf  each  working  day,  da  1a  will  be 
revievred  for  accuracy  before  being  compiled  in  a  central  database. 

Gas -powered  generators  will  not  bo  used  to  powder'  the  air  monitoring  devices.  Jjistcad,  erni.s.s  ion-free 
pow'or  sources  Suck  as  shore  pow^er^  tandem  baticiics,  or  other  green  power  sources  will  be  used.  Air 
monitoring  devices  w^ill  be  sited  within  the  bj'eathing  zone  (4  to  5  feet  above  ground  level),  wdicrc 
possible.  If  tl)ese  devices  must  be  posilioncd  outside  of  the  breatliing  zone,  jiisdficatinn  for  this  devdanee 
and  tke  actual  placement  of  the  equipment  wdil  be  noted  in  field  log.s. 

At  perimeter  locations,  paiticulate  monitoring  wdli  consist  of  PM  id  data  collected  duiing  woiidng  hours 
at  selected  active  debris  removal  sites.  Pc  ale.  particulate  conceniTadoiis  at  perimeter  locations  will  be 
cheeked  during  station  check.=^  duruig  debris  removal  operations  (e.g.  working  hours).  The  particulate 
monitors  placed  for  pcrimcLcr  and  Dn“Site  monitoring  will  nui  provide  real-time  data  transmission  via 
Lclciikclry.  Perimeter  monitors  will  Log  dal^  in  real  time  and  will  record  an  ahtiiik  log  if  a  I  -minute 
rolling  tlme-w^eiglikd  average  (TWA)  particulate  coiiceiu ration  exceeds  600  micrograms  per  cubic  meter 
(pg^'m-),  as  spccitled  by  IMl’  with  eoiii^ullalion  liom  RfkAQMD.  In  addition  Lo  the  pcrJiricter  alarm 
limitj  hourly  TWAs  of  pcrimctoj'  particulate  data  will  be  compared  to  tlie  PMm  project  sereciiing  level  ot 
50  p  g/m^  (as  shown  in  Table  2  and  Tahle  6),  Hourly  and  l5-miniLLc  TWAs  will  be  calculated  foi'  all 
perimeter  partieulatc  data  downloads  for  eoniparison  to  ibeir  respective  looadon-speeific  project 
screening  levels  specified  by  the  TMT  with  cotiirultiition  kom  BCxAQN-tn. 
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At  scilected  comnniiiity  1nc?itinns.  real-ti  me  particulate  monitoring  &dUi  will  be  collected  24  heum  per  day  ! 

j 

urid  tra-nsmitl-cd  via  Iclciiicdy.  ComiiiLLiiily  monitoiing  locations  will  monitor  PM2.5  to  allow  For 
oompEtrison  to  the  National  Ambient  Air  Quality  Stand  ai'dc;  (NAAQS)  and  AQl  a  heady  u^ed  for 
community-based  piU'LieulaLc  monitoring  by  the  JdCAQMI!)  thrnTi&hout  its  jurisdiction.  Hourly  and  diiily 
lAVAs  for  particulates  will  be  calculated;  converted  to  the  AQI,  iUid  ihe  corresponding  I'eahiEmc  AQI 
nuige  wili  be  reported  on  a  public  website  accessible  via  a  linlt  on  tlio  BCAQMD  website.  'I'lie  PMz.j 
hourly  TAVAs  oFoomiitunity  piutiouLute  data  will  also  be  compared  to  the  PM2.5  projeel  screening  level 
of  35  LLg/m^  (as  shown  in  Tabic  2  aj)d  Tabic  6). 

At  tlie  selected  fixed  Fadliiy  locations ^  particulate  monitoring  will  consist  of  PM  10  data.  Real-time 
particulate  monitorii\g  data  will  be  ti'ansniittcd  ^■■ia  tclomoU'y  from  the  fixed  facility'  particulate  monitors 
Aiid  will  bo  repoi'Led  via  a  link  on  the  BC'AQN-ID  website.  The  hourly  TWA  concenlraLion  data  will  be 
calculated  and  converled  (0  an  AQL  The  coiresponding  AQI  range  associated  with  tlic  loealiun  will  be 
displayed  via  a  link  on  the  BCAQ^TD's  webpage.  The  PMjo  hourly  TWAs  of  fixed  facility^' particulate 
data  win  also  be  compared  Lo  Lhe  project  screening  Levels, 

5-4  PARTICULATE  SCRLHMXG  LEWJ.S 

Potential  inhalation  exposure  lia:^ards  due  to  FugiLive  emissions  iViuu  debris  removal  activities  arc 
expected  to  be  kw  because  removal  contractors  fU'c  required  lo  employ  adniinisti-ative  and  engineering 
contrnlf?  to  minimise  FugiUve  emissions  {barricades,  warning  signs^  wetting  dust  control  measures,  and 
other  ruitigative  actions).  It  Is  possible ^  however  that  removal  aetivities  could  generate  low  levels  of 
parti  call  ates  (dust.)  that  could  luigrale  oFFsitc. 

Real-1iinc  particulate  monitoring  sci'eenirig  levels  will  be  used  as  indicators  For  excessive  oFF-site 
migration  of  particulates  at  pcrhiicLcr  iUid  £xed  fcicility  locations.  If  the  source  of  an  cxeecdance  is 
obvioLis  or  can  be  identified,  Operations  and  on-site  removal  conlractor  iaak  force  leaden?  will  be 
inforiued;  on-sile  sLidlmay  be  advised  Lu  hike  steps  to  more  sti'lngently  control  the  potential  soiirce(s)  of 
euaissions.  Operations  ’will  pi'ovide  any  !>pecjfic  direetion  regarding  duiil  mitigation  practices.  All 
coimnuiii cation  will  follow  established  liney  of  authority  and  communicatiori  described  in  the  Debris 
]^.emoval  Operations  Plan  organizational  chart. 

IF  a  projeel  screening  level  is  exceeded  at  any  of  the  community  locations,  tlic  IMT  and  BC!AQMD  will 
be  notified  and  data  will  be  tnadc  publicly  available.  PiUtieiilaLe  inonitoiing  at  coimnunity  locations  will 
be  collected  and  I'eported  for  Informational  purposes- 
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The  screening  levels  are  ijubjci;:!  to  change  based  uil  acuial  conditions  eiieouikLurcd  dui'ing  the  debris 
ronioval  ope  rati  ons^  real-time  monitoring  results,  and  coru^ultations  with  the  I  Ml .  I'he  project  screening 
levels  for  particuIatCB  are  set  as  location-spcclfie  project  screening  [evoly. 

Tlie  I  Ml'  and  BCAQMD  \^viH  be  c-ntisulled  if  additional  or  revised  anea-speoific  project  screening  levels 
ai'c  required  tor  community  or  fixed  facility  locations. 

S.5  AIR  SAMPLING 

Tcti'a  Tech  will  collect  air  Hamples  a1  perimeter,  coL-ni-nimily,  and  fixed  faci1it}=^  localions  llirongjioin  debris 
removal  opei-ationii.  Air  samples  wil]  be  coUccicd  using  Rampling  pumpy,  which  draw  aii'tlirongli  a  filter 
media  at  specific  flow  ratea  luid  SiUiiplc  periods.  Oji-silt:  iictivitics  arc  anticipated  to  last  For  290  dayfj; 
libwever.  it  ly  not  known  at  this  time  wlielticr  ambient  air  sampling  will  be  needed  for  tlie  duration  of  on¬ 
site  activities. 

Asbestos 

liach  w'ork.  day  is  anticipated  to  last  for  S  to  10  hours,  and  air  sampling  for  asbeslos  will  be  performed 
0) rough ont  the  work  day  al  all  locations,  Therefore,  tliu  total  daily  ambienl  air  sampling  time  is  expected 
to  be  approxirnately  4 St)  to  600  miimtea,  durhag  which  Tetra  l  ech  will  collcc<  appj'oximately  1,440-1,800 
litejs  of  ail  at  perimotor  and  fixed  locations  tlirougli  the  sample  filter  media  at  an  average  flow  rate  of  3 
liters  per  miimte  (Lymin).  Sampling  at  community  locations  will  am  foi'  24  hours  and  approximately 
4,000  to  4,500  Lilers  of  air  will  be  run  through  the  filter  media.  Lower  How  rates  maybe  used  for  long 
sampling  periods  to  avoid/minimize  the  potenthil  for  sample  ovei- loading  with  non-target  contaminautsi. 

To  rur<hcr  avoid  tbe  potential  for  sample  filter  over-loading  (particularly  if  visibly  dusty  conditions  are 
obscr\^ed  during  siunple  periods),  Tetra  Tech  yantpliiig  technicians  will  }>erfoiTQ periodic  visual  inspection 
of  each  filter  in  tbe  asbestos  cowling  during  tlie  sampling  period.  If  the  sample  tecbniciim  observes  any 
visible  loiKling  on  a  filter,  the  technician  will  replace  the  filter  t  with  anew  one,  aud  the  anaiyticai  resLilts 
boin  all  filters  from  lliai  overall  sampling  period  will  bo  combined  tn  determine  Lho  asbeslos 
conoontraiion  i:br  that  work  day. 

Actual  smiplc  volumes  will  vary,  depcnJmg  on  ihc  duration  of  the  work  day  .■'samp  ling  pei’iods  mid  aclLial 
sample  pump  flow  rales  used.  Sampling  flow  raiey  will  be  determined  and  documcnicd  by  pi'c^  and  post- 
calibraliiig  each  samp  Ling  pump  using  a  primary  calibration  yLaiidard. 

The  aybcsius  lUi'  sampling  units  ut  each  pcifinctci',  com  muni  Ly,  iuid  fixed  IViciliLy  location  will  coiusi-st  of 

loW“fiow  air  pumps,  such  ShS  Ihc  Gil  Air  Pius  or  siinihu-  device,  operated  at  a  flow  rate  of  ai>proximately  3 
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L/niin.  Attached  to  eaoh  air  pump  will  be  a  25-mi1lL[neter"diameEer,  0,8-mtcronii;tci  Qiin)  mixed  ctilluJose 
este]‘  membrane  (MCE)  filter  cassette  mounted  on  a  d-  to  5 -foot-high  etLssette  tripod  stand  to  appi'oxltnate 
average  breathing  height.  'I'he  cassettes  will  be  used  in  ''open-taced"’  configuration,  wi1h  the  inlet  eap 
I'c moved  during  sampling  and  posilioned  downward  and  peipendieular  to  tlie  wind  direction.  Tlie  flow 
rate  of  the  air  sampling  train  created  from  this  assembly  will  be  measured  before  and  afler  sample 
collodion  using  a  Bios  DC-Lite  or  Bhjs  DiyCal  primary  flow  meter  (U.S,fiPA  E.RT  2015), 

The  analytical  methodology  w'tl)  vary  depending  on  wiia<  type  of  locaLion  the  sample  w^as  collected  at. 

Air  samples  from  pen  meter  and  fixed  facility  locations  will  be  anaty7ed  in  aecordance  w)th  the  National 
Instil  Lite  for  Oceupational  Safety  and  Heiillh  (NIOSH)  Metliod  7400  (vda  Phase  C'ontmst  Microscopy)  and 
_\[OSH  Method  7402  (via  Transmission  Electron  Microscopy).  Atpcnmeterloeationij,  NIOSH  7402  will 
only  bo  coiidLictcd  on  samples  wdth  NIOSH  7400  I'esults  exceeding  the  site-specific  monitoring  ciiteria  of 
O.OOo  fibej’  per  cubic  centimeter  (f/ce).  At  fixed  facility  locatiom^,  NIOSH  7400  and  MOSH  7402  will  be 
cond  acted  on  all  asbestos  samples  concmrently  in  consideration  of  tirnelincss  and  clarity'  of  public  daU 
reporting.  Air  samples  collcded  from  community  locaiions  wall  be  iuiulyzed  in  accordance  with  the 
International  Organization  for  StandardizatEon  (ISO)  Method  103 12,  '‘Ambient  ^Air  ■-Dc(crmiiiLtlion  of 
Asbcslos  Fibers  ■  ■■  Direct  Transfer  Transmission  Electron  Microscopy  Metlrodf’  Subconti-acted 
laboratories  wnll  analyze  a  ,sufTicient  number  of  grid  openings  to  meet  the  scnsitmly  requirement  of 
0,0033  flti'LLClurcs  per  cubic  centime Lcr  (s/cc). 

Tctra  Tech  wall  collect  ambient  air  samples  in  aceordajice  with  Terra  Tech  SOP  Xo.  064,  “Calibm.tion  of 
Air  Sampling  Piunp'’  and  Tetra  Tech  SOP  No.  073,  ‘‘Air  Quality  MoniLoringT  'Table  7  kis  been  included 
in  tills  CjAMSI^  for  case  of  reference,  'i'his  table  provides  the  proposed  air  samples  to  be  collected,  filter 
media,  and  required  sample  volumes.  Air- sampling  is  estimated  io  oecLir  every  day  during  debris 
lemoyaJj  as  w-'elL  ns  at  least  one  full  day  prior  to  debi'is  I'einoval  operations  foi’  background. 

AU  asbestos  samples  will  be  sliippcd  to  a  Tetru  Tech-piocurcd  laboraLoiy  fl'BD),  for  iiiialysis  unde]-  72- 
hoLir  turn-around  time  (TA'f). 

Tlie  following  asbestos  air  filter  samples  arc  proposed  for  the  site: 

•  Up  to  1 44  (niimbe]-  subject  to  change)  lowTlow^  perimeter  ajnd  fixed  facility  ambient  air  fiUer 
samples  per  day  will  be  shipped  to  the  laboratory  to  be  analyzed  for  fibei^  via  PtlM  with  NIOSH 
7400;  perimeter  samples  will  be  arialy?:cd  for  asbestos  fibers  via  TEM  wilh  NIOSH  7402  on  an 
as-needed  basis  pending  PCM  results  for  each  sample,  fixed  facility  samples  will  automatically 
be  analyzed  atldihonally  for  fibers  via  TEM  wdLh  NIOSH  7402. 
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•  Up  to  7  {number  iiubject  lo  cliangc)  low-flow  community  ambicn<  tJir  filter  f>arnp1es  per  day  will 
be  shipped  to  the  laboi'utory  to  be  anulyi^od  vvilii  direct  traiis+er  TEM  via  ISO  10312,  aainplo 
results  will  be  reported  in  PCM  cqni’v^lating.  [f  samples  are  overloaded,  an  indirect  prepurution 
will  be  util  i7ed(lHO  13794). 

Tetra  Tech  will  upie  sample  labeling  nomenclature  as  described  below: 

•  The  sampled  will  bo  labeled  witli  the  site  name  (Camp/Eudo  Fire  Ineideut  -  T3FJ) 

•  Location  Station  Identifier 

o  Pei' i  meter  Station  Identifior  where  ATN  -  9-digit  Assessor  Pared  Xuinbcr  and  where 
OOX  =  location  1  -  3  associated  vvitli  a  porhnotor  site, 
o  Community  Station  Idontifter  LOCT  ^  a  unique  four-letter  location  code  assigned  for 
coinniLiiiity  locations  and  fixed  faeilUy  locations  (c.g.,  PDTl  T  =  f'aradiHe  Town  Hull) 

•  The  sample  date  (January  07,  2019  as  0107]  9) 

•  Siunplc  lype  (aybcsios  AR) 

Respective  cxiUiiplcs  of  perimeter  and  community'  asbeytuy  itir  siimplc  ID,^  arc  as  foljo\vs: 

BFl- 123456789-001-0 107 i9-AB  and  BrLPDTK-0l07l9-AB. 

Asbestos  aampley  will  be  shipped  I o  the  a  fixed-base  laboratory  for  analysis.  The  project-specific 
screening  levels  for  asbestos  are  contained  in  Tables  2  and  3,  and  a  project  usbesLos  sampluig  summary  is 
provided  in  Table  7, 

Elemental  Metals 

Tetra  'i'ech  will  collcci  daily  ambient  air  sampleji  for  elemental  metals  at  perimeter^  communih-'^  and  fixed 
facility  Incatiojis  each  w-orking  day  and,  wfien  possible^  co-located  wdth  asbeslos  air  [Sampling. 

Air  Sanipliug  for  Hlenuiiital  Metals  at  Ecrimeter  Locations  and  Fixed  Facility  Locations 

The  air  yiunpliiig  tinils  at  perimeter  and  fixed  facility  lociiLion£  will  consist  of  Inw-flow  air  pumpy  (Gillian 
air  pumps  or  similar)  opcritLcd  at  flow  rates  of  approximately  3-4  L/min.  xAUached  to  each  air  pump  will 
be  a  37-nmi  closed  face  cassette  0.8 -pin  mixed  cdhilosc  ester  {MCF)  sample  caMsette  niuuiiCcd  on  a  4-  to 
5-fant-high  casselk  tifpod  stand.  The  flow  rate  of  the  entire  assembled  air  sampling  ti'ain  will  be 
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tlt‘l<?nninccl  bc^foru  and  after  sample  collectiort  using  a  Bios  DryCiil  DC-LiEe  prtmaiy  Ilow  meter  capabk- 
ot'caiibrutmg  piuiip^s  froiti  1  (o  5  L/min.  Sampling  for  the  maj:ortEy  of  target  meiaJs  will  be  eonducteci  In 
aecordtmee  with  the  NIOSt  I  Method  7300  and  Teira  Teeh  SO[%  as  well  us  with  U.S.  ERA  l-.RT  SOP  No. 
2008,  ''CcTieral  Air  Sampling  Guidelines."''  1  he  measurement  tcehniqtic  for  XIOSH  7300  is  Inductively 
Coupled  Plasma,  Atomic  EiiiL5:.sinn  Spcdfoscopy  (ICP-AES).  The  results  of  perimeter  air  sampling  for 
elementaJ  metals  will  be  evaluated  against  projoci  screening  levels  identifEed  inl'able  2. 

Air  Sampling  for  Klement^l  Melali;  ^t  Cunim  unity  Luentjoii!; 

Different  equipment,  sampling  methodology,  aiKl  aiadytical  methods  will  bo  tEsed  for  heavy  metals 
samples  collected  a!  conuruttiily  loeu  Lions.  This  difTejence  is  because  abjective  of  air  sampling  for  metals 
at  eommunity  locations  is  to  assess  ambient  air  qualily  with  eons i derations  for  potential  sensitive 
reeeplors. 

Ambient  air  sampEijig  methods  require  larger  sampling  devices  and  media  that  can  dmw'  significantly 
more  air  volume  tlinn  methods  intended  for  occupational  exposure  assessments.  As  a  resulC  air  sampling 
for  elemental  metals  at  community  locations  will  employ  the  following  air  sampling  methods: 

•  U.S.  EPA  Compendium  Method  10-2. 1 ,  Sampling  of  Ambient  Air  for  Tolal  Suspended 
Particulate  Matter  (SPiVI)  and  PMm  Using  High  Vfolume  fHV)  Samplei' 

•  U.S.  BPA  10  Compendium  Method  10-3.5:  C'ompendium  oi’Mclhtxls  for  ihe  Deicrrnination  of 
Inoi’ganic  Clompourids  in  Ambicnl  Air:  DeteTinination  of  Metals  in  Ambient  Particulate  Matter 
Using  Inductively  Coupled  i’lasma.^'Iass  Spectrometi-y  (JCPv'MS)."  EPA''625.-'R-96/OlOa 

•  LJ.S.  F.PA  40  C"FR  Part  50,  Mel  hod  for  the  DeteiTnimition  of  Lead  in  Total  Suspended  ParLieulute 
Matter. 

•  U-S.  EPA  40  CFR  Pari  5S,  xAppendlx  E:  Probe  and  Monitoring  Path  Silitfcg  CIcilcria  for  AmbienE 
Air  Quality  Monitorhig 

•  SULiidiird  Operadng  [Procedures  for  Lead  Monitoring  Using  a  TSP  High  Vfolumc  Sitiuple]- 

All  samples  for  metak  will  be  shipped  Eo  Tetra  Teeh-pro cured  laboratories  (TliD)  for  analysis  under  72- 
hour  turn-arotind  time. 

Tetra  Tech  will  use  sample  labeling  uomcnclaiure  as  described  below: 

•  The  samples  will  be  labeled  with  the  site  name  {Camp/Rut tc  Fire  InciJciil  -  ESFI) 

•  Local  ion  Snuion  IdcnliEer 
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o  Community  Identifier  LOCT  =  a  fuur-letter  location  code  ^^sSEgIlcd  for  commLinily 
locations  and  fixed  facility  locations  (c.g,,  PniN  =  Paradise 'fown  Hall) 

•  The  sample  dn’ite  ^laiumry  07,  20 1 9  as  01071 0) 

•  Sample  t^-pe  (total  heavy  metal r  =  !  3M) 

kespeetive  comnumity  heavy  metals  air  sample  IDs  are  as  follows: 
nFl-PDTI  1-01071 9-HM 

Air  samples  will  be  collected  Emd  submitted  to  a  fixed-base  analytical  lahortitory  for  heavy  metals 
analysis.  The  piojeet  screening  levels  for  heavy  metals  at  perimeter  loealiotis  are  provided  in  Fuble  2  of 
jhis  plan.  The  project  screening  levels  for  heavy  metals  at  cojnaminity  locations  are  provided  hi  Table  3 
of  this  phin. 

5.6  SAiM l^LE  HANDLING 

Sampling  locations  will  be  noted  in  the  nc!d  forms  coile-cied  from  the  tablets.  The  eollceled  samples  will 
be  labeled,  packaged,  and  shipped  in  accordance  with  approved  sampling  methods  and  wiLh  the 
procedures  out  lined  in  TcEra  Tech  SOP  No.  019,  "'Packing  and  Shipping  Samples.’' 

O  QliALlTY  ASSURANCE  AND  QUAlJ  l  Y  CONTROL  PROCEDURES 

Thifv  scctioji  describeii  Lhc  tjuality  assiirance/qua lily  control  (QA/QC)  procodurcis  Tor  the  aRsessment 
Ekcljvifics  ill  the  Camp  Fire  [nci<lcin  site.  Specifically,  this  section  nddrc-Rses  field  QC  proeedui'CR  and  data 
evaluation  and  mEinagemcnt. 

6.1  FIELD  QUALfTY  CON'I  ROL 

Field  QC  measures  will  consist  of  proper  equipment  ealibration;  and  adherence  to  iniJlnimenE 
manufitclLLicr  uijcr  maiuials,  published  and  pcei-revicvved  Rampling  nicthodR,  aiid  TetraTcch  SOVa  for  air 
rnoTii  tori  tig,  sampling,  and  documenting  aetiviticR  in  the  field  forms  collected  on  lab  lets.  Table  K 
eJeyenbes  die  equipment  QC  mcE^surcR  and  Rpccifications  related  lo  equipment  calibraiioiL 

Field  QA'QC  tiicasures  will  follow  Ihe  direclioEt  provided  in  the  Eipproved  Rampling  methods.  The  Teira 
Tech  field  team  manager  will  he  reRponsible  for  ensuring  that  sample  quality  lUid  integrity  are  mainLaincd, 
Euid  (hat  sample  label  and  doeLitiientation  procedures  in  accordance  with  the  SOP. 
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6.2  I> ATA  R VALUATIOA’h  MAN ACEMK JV T,  AND  REPORT!  NG 


WhcR’  possible.  Tetni  Tech  wilt  use  Jirect-rcading  insirumeiiia  Wftli  dji(E3  logging  ctipiibilicy  for  particulate 
monitoring.  Parlioiiinlc  Ua(a  Frofn  community  and  fExed  fiicilky  locations  will  be  irausiiiiucd  in  rotd-Lime 
via  telemetry  and  reported  as  Imiirty  TWAs  coiTespouding  (o  Ihc  AQl,  as  described  in  Sectioii  5. CL  DaUi 
! rails rnitlcd  via  telemetry  will  also  be  compared  with  the  logged  data  on  each  device.  All  moniloring  data 
will  be  peer  reviewed  ajid  veriilcd  Ibf  The  appropiiale  t|uality  asHurance  objectives.  Tlniirly  and  15-Eninuto 
r WAs  will  be  calcLilated  from  the  logged  data  from  each  pemneccr  part iou late  monitor  and  any  alarms  or 
CKCursions  will  be  reported  to  Op  era  lions  and  the  iMT. 

I’eEra  'i'ech  will  record  field  measLireinents  collected  via  real-time  moniloring  on  field  dtita  sheets  or  the 
fieki  tnblcls.  Data  vvill  be  evaluated  daily  as  it  is  collected  (particulate  monttoring)  and  received  from  the 
laboratory  ( asbestos  and  heavy  tnctals-  S-arnplc  resulis)  to  identify  tiiid  report  any  elevated  results  or 
screening  level  exceedances.  All  electronic  dala  will  be  stored  in  ii  ecnlral  database  (StJL  server}  that  is 
nuxEiagcd  by  Tcira  Tech. 

Air  sampling  resulls  wiJI  be  received  from  the  oft-sitc  analytical  laboratories  wilh  Level  II  data  reporting 
in  both  electronic  data  deliverable {EDD)  and  poriahle  document  format  (PDF).  All  publicly  rcporLcd 
daln  will  undergo  data  verification  prt>cedure?:  and  verification  quality  control  under  the  supervision  of  a 
chemist.  Data  limitations  will  be  noted.  Verified  analytical  data  will  be  maintained  in  an  electronic 
dalabase  and  compared  to  projeet-speciftc  screening  levels.  Sample  results  will  be  reviewed  by  an 
industrial  hygienist  and  will  be  avaih^bk  for  reporting  approximately  10-  14  days  following  sample 
collection. 

If  air  monitoring  data  or  air  sampling  resulls  [ire  abovo  (he  beation-speeific  projecl  sci'eening  levels 
presented  in  (his  CAMSIL  Tetral’ech  will  notify  the  ffvIT  so  additional  uhtigalion  measLiros  or  new-  ^rea 
and/or  locat  ion -specific  projec!  screening  levels  may  be  considered. 

As  described  in  See  (ion  4.0,  analyiicaj  results  from  community  and  fixed  facility  local  ions  for  tisbestos 
and  C. AM  17  metal  s  (ex eluding  mercury)  will  be  provided  in  detailed  report  to  BCAQMD  on  a  twnce- 
monthly  bus  is,  which  will  be  posted  on  the  D(LAQMD  weiipage  at  their  discretion.  Tn  addition, 

BCAQMD  may  post  largel  analyte  and  asbestos  dam  on  iheir  website  on  a  daily  basis  ai  ibcir  discretion. 
Project  screening  levels  designated  tor  comtininity  local ton.s  and  for  pcrirneler  loCEJtions  will  be  pjovttied 
as  E)  comparison  to  asbestos  and  metals  sam]ijing  results  at  com  in  unity  and  fixed  facility  locations. 
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AddHionally,  T ctra  Tech  will  prepare  icLLcrs  summarizing  eiu;!!  week' £3  air  luonuoritig  data  and  air 
siunpling  rasulld  for  each  comniuriLty  location  iUiJ  iis:cd  facility  location.  Ileyuky  will  be  compared  to  the 
project  screening  levels  designal cd  for  community  and  fixed  faciiil.y  locations  for  reference.  The  loiters 
will  bo  provided  to  IMT  and  a  I'epresentativc  koni  each  community  or  fixed  facilily  location  on  a  -weeldy 
basis.  Appendix  B  conlabs  an  example  of  weekly  results  reporting  for  community'  and  fixed  facility 
locations. 
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TABLE  1 

AIR  MONJ TORING  AiND  SAMPLING 


Location  and  Basis 

Munitnring  and  Sample 
Cnlleetion  Periods 

Riiily  Rfptoynient  ^ 
Siting 

Air  Samplioe 

Parit  meters 

sn 

aj 

< 

1 

PERIMETER 

3  locations  per  work  are?i 
(tiiax.  45  work  areasAiay) 

During  debris  rctnoval 
opera  lions;  workjng  hoLirs 

Rased  on  ka-ation  and 
nu timber  of  aodve  debris 
crews  and  repopnJated  areas 

NA 

NA 

Real  liirte  air  monitoring  (PMii^V 

X 

X 

No  relomctry 

NA 

NA 

Air  Sampling 

X 

X 

X 

X 

COMMUNITY  I 

I  setup  per  loc^itroin 

7  community'  locatinnii 

DLiring  debris  removal 
operations;  24-!uHira 

Local LOJis  di reeled  by 
UL'AyML^ 

NA 

NA 

Real  time  air  monitoring 

X 

X 

With  tele  me  try 

NA 

NA 

.  Air  Sampling 

X 

NA 

X 

X 

FIXER  FACtt. 

ITV 

3  locations  per  fixed  lability; 

3  totJil  tlxeti  facilities 

During  debris  removal 
Operations;  working  hours 

LociUioiis  directed  by 
liCAOMD 

NA 

NA 

Real  time  air  moivi Coring  (PM- o)' 

X 

X 

with  Lulometry 

NA 

NA 

Ah'  Samplins 

X  i 

NA 

X 

X 

Xolcs: 

'  rMni  diilLt  r-eiriL'vcd  m6  reported  beEween  operationiiil  periods  (e,g.  debris  removal  working  duys) 
■  PM:  5  dnla  transmitted  real-timo/oon(tnuoiLisiy  %'ia  telemetry 
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TABLE  2 

I’ERIMETKIi  SCREEMINti  LEVELS 


I  toht^mlrtaht  or 
Haiarc! 

Scr  eening  Lev^E^ 

Re^ulatury/  Gijldar>c£  VdEue 

Particulate  iVlatter 
(PM  10) 

50 

CAAQS 

24-h-Dur  average 
(concentrations  will  be 
obtafriecl  usin-g  air  monitoring 
[not  air  sampling]  during 
working  hours) 

Asbestos 

0.1  fibers/cm^ 

>  5  1-1  m  in  length 

NiOSH/OSHA 

NIOSH  Method  7400  and 

7402 

Antimony 

CAS  RN  7440-36-0 

TWA  0.5  mg/m’ 

Ca!/DSHA  PEL;  NIOSH  REL; 
2018  ACGIH  TLV 

NIOSH  Method  7300/7303 

Arsenic 

CAS  RN  7440-38-2 

0.01  mg/m^ 

2018  ACGIH  TLV 

NIOSH  Method  7300/7303 

Barium 

CAS  RN  7440-39 -3 

0.5  mg/m^ 

Cal/OSHA  PEL:  NIOSH  REL; 
2018  ACGIH  TLV 

NIOSH  Method  7300/7303 

Beryllium 

CAS  RN  7440-41-7 

PEL  =  TWA  0,0002  mg/m^ 

REL  =  TWA  0.0002  me/m^ 

TLV  =  TWA  0.00005  mg/m^ 

Cal/a.SHA  PEL;  NIOSH  REL; 
2018  ACGIH  TIV 

NIOSH  Method  7300/7303 

Cadmium 

CAS  AN  7440-43-9 

0-01  mg/m^ 

2018  ACGI  H  TLV 

NtOSH  Method  7300/7303 

Chmmium 

CASRN  744D'47-3 

0.5  mg/m^ 

Cal/OSHA  PEL;  NIOSH  REL; 
2018  ACGIH  TLV 

NIOSH  Method  7300/7303 

Cobalt 

CAS  RN  7440-48-4 

0.02  rng/m^ 

Cal/OSHA  PEL 

NIOSH  Method  7300/7303 

Copper 

CAS  RN  7440-50-S 

1.0  mg/m^ 

Cal/OSHA  PEL;  NIOSH  REL; 
2018  ACGIH  TLV 

NIOSH  Method  7300/7303 

Lead 

CAS  RN  7439-02-1 

O.OS  mg/m^ 

Cal/OSHA  PEL;  NIOSH  REL; 
2018  ACGIH  TLV 

NIOSH  Method  7300/7303 

Molybdenum 

CASRN  7439-9S-7 

lD-0  mg/m^ 

Cal/OSHA  PEL; 

2018  ACGIH  TLV 

NIOSH  Method  7300/7303 

Nickd 

CAS  RN  7440-20-0 

0.015  mg/m^ 

NIOSH  REl 

NIOSH  Method  7300/7303 

Selenium 

CAS  RN  77S2-49-2 

0.2  mg/rn^ 

Cal/OSHA  PEL;  NIOSH  REL; 
2018  ACGIH  TLV 

NIOSH  Method  7300/7303 

Silver 

CAS  RN  7440-22-4 

0.01  mg/m^ 

Cal/OSHA  PEL;  NIOSH  REL 

NIOSH  Method  7300/7303 

Thallium 

CASRN  7440-28-0 

0.02  mg/m^  [skin] 

2018  ACGIH  TLV 

NIOSH  Method  7300/7303 

Vanadium 

CASRN  114-62-1 

0.05  mg/m^ 

Cal/OSHA  PEL;  NIOSH  REL; 
2018  ACGIH  TLV 

NIOSH  Method  7300/7303 

Zinc 

CASRN  7440-66-S 

TWA  0.050  mg/m’ 

Cal/OSHA  PEL;  NLOSH  REL 

NIQ.SH  Method  7300/7303 

Kows; 

'  Scree rii tig  Levcts  for  occup;H!on;il  exposure  [units  are  based  oti  flic  most  striiigem  R-liour  time-weighted  average 
(TWAn)  value  ofeurrenl  OdOSHA  Permissible  Exposure  Limits  (PHLs),  NK.iSH  llecommendcd  iixposurc  I,imils 
(RFLs)  anti  ACiGIK  Tlircshokl  Limit  Values  (TLVs) 
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TAKLE  3 

COMMUNITY  SCREENINC  LEVELS 


Proposed  Public  Action  Levels 

Contaminant  or 

Hazard 

Public  Health 
Screening  Level 

Regulatorv/ 
Guidance  Value 

Ref 

Not&S 

Partkylpte  I'./latter 
{PIVt  Z.5) 

3S 

NAAQS 

1 

24  hour  average 

Particulate  Matter 
(PM  10) 

50  |Jlg/m^ 

CAAQS 

1 

24  hour  average 

Asbestos 

0.01  fibors/cm-^ 

>  5  fAm  in  length 

EPA 

2 

ISO  Method  10312;  results  in  PCME 

Antimony 

CAS  RfM  7440-3G-0 

D.OOl  mg/m^ 

ATSDR  MftL 

3 

Acute  inhalation  durfition 

Arienic 

CAS  KN  7440-38-2 

P.Z  |Ug/m* 

OEHHA  Acute  REL 

4 

Revised  July  2014  ' 

B^iriunn 

CAS  Ri^  7440-39-3 

0,05  ng/m^ 

Estimated  ambient 
concentr^ition 

5 

Beryllium 

CAS  RN  7440-41-7 

0.007  |Jig/m^ 

OEHHA  Chronic  REL 

4 

Revised  2009 

Cadmium 

CAS  RN  7440-43-R 

0.02  p^/m^ 

OtHHA  Chrorhc  REL 

4 

Revved  2000 

Chromium 

CASRN  7440-47-3 

5  [xg/rn^ 

ATSOH  MRL 

3 

IniOilyble  partielei;  IntcrmedLTtc 
inhal-atioii  duration 

Cobalt 

CASRN  7440- 4 

0.1  pg/rn^ 

ATSDH  MRL 

3 

Chronic  Enhalption  duration 

Copper 

CAS  RN  7440-50  8 

100  |.ig/m^ 

OEHHA  Atule  REL 

4 

Revised  1999 

Lead 

CAS  RN  7439-92-1 

O.IS  Lig/m^ 

NAAQS 

1 

Lead  and  Pb  compounds 

Molybdenum 

CAS  RN  7439-98-7 

0.4 

ATSDR  MRL 

3 

,  Chronic  inhalation  duration 

Nickel 

CASRN  7440- 20  0 

0,2  HE/m^ 

OEHHA  Acute  REL 

4 

Nkkel  and  Ni  compounds;  Revised 

2012 

Selenium 

CAS  RN  7782-49-2 

20  ng/m^ 

OEHHA  ChrQrtlc  REL 

4 

Revised  2001 

Silver 

CAS  RN  7440-22-4 

1  [ig/m' 

NIOSH  REL;  lOx 
safety  factor 

6 

Stiver  and  Ag  compounds;  safety 
factor  to  protect  sensitive  populations 
and  duration  of  exposure 

'  Thallium 

CAS  RN  7440-2S-0 

lOpg/m^ 

NIOSH  REL/  lOi; 
safety  factor 

6 

Safety  factor  to  protect  sensitive 
populations  and  duration  of  exposure 

Vanadium 

CAS  RN  114-62-1 

30  MB/nV 

OtHHA  Acute  REL 

4 

As  vanadium  pentoxide^ 

Zinc 

CAS  RN  7440-6G-6 

0.5 

NIOSH  REU  lOOx 
safety  factor 

G 

Safety  factor  to  protect  sensitive 
p  □  pu  1  ati  oniiand  du  rat  ion  of  expos  u  re 
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I ABLE  3 

COMMLMTY  SCREF.MNG  I.RVKLS  (Contimit^a) 


NoEcs^: 


'  iN’iUiaiial  Ambient  Air  Qiitilit)-'  Standarcis  (40  CFR  pun  50),  US  EiivironTnemLil  l^mtection  Agency  atkl  California 
Ambient  Air  Quality  Standards,  htEps:/Vwwvv.ati^.L\"i,j>ov/iv-:>Ciirch-ViaL|s/L;Lnniiion-poiliitants'nnVpmJiEni:  Acccsiscd 
January  31,  2019. 

"  40  C]FR  Pail  703  Subpart  F,  Asbcf>los  in  Sdioolii  RliIl;,  US  H-nvironmt^iital  Piocection  Agency; 
htt  PS :  // w  w  w  .epa .  m>v/s  i  tes/pi'n  Jiict  i  o]  ]/fi  I  c^j/dt>c  nine  it  l.^■^  2  003  p  1 76  3  0  .pdf  Acc  essed  Kebmaiy  I,  2019. 

^  ATSDR  Minima [  Risk  Levels  (MRLs),  June  20 J  Centers  for  Discai^c  Conlrol  and  I’revention^  Agcricy  for 
Toxic  Stibsluiiecs  and  Disease  Registry:  Acute  =  ]  to  14  days,  Intermediate  =  15  to  364  days,  and  C^hionic  -  I 
year  or  longer,  ht  tps :  .'yw  wu-;  at  s  dr.  ede .  gov/[  l  nJs/n  iiJ  1 1  si .  a  sp#5  jjtag  Accessed  J  a  nuar}*  30,  2019. 

Off[cc  of  F’jn'iroiunental  rieaUh  TIa;ia(d  Assessmcnl.  Reference  Exposure  Levels  (R6;J_)  for  Arsenic; 
https: /.■'be hha .ca .rov/cIi e m ecu  1  s  .Acces s ed  Ja nu a ry  3 0 ,  2 0 1 9 . 

-  ATSDR  Toxicologieal  Profile  for  Uariiim,  August  2tK)7,  Centers  for  Disease  Conlrol  and  Prevention,  .Agency 
for  Toxie  Substances  and  Disease  Registiy;  hi tp s ://www ,at sda' , c dc , gf> y/To xP to il I e s/t p .as p'.h d  =3 2 7&ti d=5 7 
Accessed  February  1,2019. 

NJOSH  Pocket  Ciuide  coUheniica]  na7ards,  Cenicra  for  Disease  Control  and  Prevention,  National  liisdlule  of 
OeetipalLonal  Safety  and  Health;  h  LLp  s :// wu-vv .  e  dc .  at  ?  v  1 1  io?i1i/n  p  e  fa  ill  L  ii  U  ti  i  Accessed  Febmary  I,  2019, 

PC  ME  =  Pliase  Contrast  Microscopy  Equivalent 
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BACKGROUND  ANTI  PRELIMINARY  COMMUNITY  LOCATIONS 
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BACKGKOLLND  AND  PitELIMlNARY  COMMUNITY  LOCATIONS  (Continued) 
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DROP  rccDmincnd^  locations  bodi  upwind  aiid  downwind  of  affected  area. 


PROPOSED  COMMLNITY  AND  FIXED  FACILITY  LOCATIONS 
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'  Sensitive  rei;eptof  locaticm??  identified  in  RevO  mtiiided  ](>CiHions  witliin  burn  ^ar  ar\d  outside  of  bum  senr  (haL  wiirt  opta'‘J'LtncrLonaU  1  guidance  dociiiinent  rcrfijrerctxl  in 
DROP  recomiucndii  tocabons  both  iipwirid  and  downwind  of  affccced  area. 

-  Location  of  w^eathcr  sracions  TBD;  lo  b'c  cn-lixalcdwiiK  connnujtst^'  Jocaiion  ba^cd  on  siting  can&ideraLions  and  access  to  slio-re  power. 


PROJECT-SPECIFIC  PARTICULATE  MONITORING 
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SAMPLING  REQIJTRFMKNTS  WORKSHEET  (Continued) 
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TARLE  « 

EQUIPMENT  CALIBRATION  REQtlRE.MtNTS 
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F[GLIRE  I 

PROPOSED  AIR  MONITORING  AND  SAMPLLNG  LOCATIONS 
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Revision  Nn.  7,  November  2014 
Lasi  Reviewed:  November  2014 

1.0  BACKGROUND 

Iti  any  sampling  prognmi.  Ihe  in[egi-ity  of  ii  sample  nuLst  he  ensured  tVoin  its  poiiK  ofoolloclion  lo  its  tlnal 
disposition.  This  standard  operating  procedure  (SOP)  deseribes  procednves  for  packaging  and  shipping 
samples.  Steps  in  the  procedui'es  siiould  he  follo^ved  to  ensure  saniple  Lntegiity  and  to  protect  tlie  w^eltarc 
of  persons  involved  in  shipping  and  rceciving  samples. 

l.l  rURPOSR 

This  SOP  establishes  the  requirements  and  procedures  for  packaging  and  shipping  samples,  it  has  boon 
prepared  in  accordance  with  the  U.S.  Etivironmerital  Protection  Agency  {EPA}  “ConlracL  Laboratory 
Program  Guidance  for  Field  Samplers.^'  Procedures  desert  bed  in  this  SOP  should  be  followed  [brail 
rouiine  sample  packaging  and  shipping.  If  procedures  are  to  be  modified  for  parlicular  contract-  or 
laboi'atovy-specitlc  requirements^  modi  lied  procedures  should  be  clearly  described  in  sitc-spcoific  plans 
such  as  work  plans,  field  sampling  pians  ( FSPs),  or  qo^ifily  assLn-Lmcc  project  plans  (QAPPs). 

Devi  at  10  ns  from  the  procedures  in  this  SOP  must  be  documented  in  a  field  logbook.  This  SO?  assumes 
that  samples  are  already  in  the  approf^riate  sample  jars  ami  that  the  sample  jars  are  labeled. 

This  SOP  noi  cflver  the p^cknging  and  shipment  of  Ihifiget'ons  Goods  or  Hazardous  Materufis. 

The  shipment  of  Dangerous  Goods  (by  air}  and  Hazardous  Materials  (by  ground)  requires  specialized 
rraiiiing.  If  you  have  NOT  received  this  ^  rail  ling  in  the  lasL  two  years^  you  are  NOT  qualified  to 
package  or  ship  these  inateriais  and  may  be  personalty  tiablc  for  any  damages  or  Iliics.  CuriLact  one  of 
Tctra  Tech’ 5  shipping  experts  for  asstsiance.  Instructions  to  acce.ss  the  tiaining  course,  sliipping 
experts  and  health  and  safety  (Ili&S)  contacts,  and  general  information  on  packaging  and  shipping 
hazardous  substances  mid  daciigcrous  goods  can  be  obtained  by  checking  the  links  provided  in  Section 
1 .4  (References). 

M  SCOPR 


Tliis  SOP  applies  to  packaging  and  shipping  of  environmental  and  non  hazardous  samples.  This  SO?  docs 
not  address  slipping  dangerous  goods  or  hazardous  materials. 

L3  DEFINTTIONS 

.‘\irhill:  An  airbill  is  a  s flipping  form  (such  as  u  FedEx  shipping  form")  acquired  from  the  commercial 
shipper  and  is  used  to  document  shipmei’Lt  of  the  samples  from  (he  sampler  lo  the  dcsignalcd  analytical 
[aboi'^rtory  (see  Figure  I  J. 
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t^istcidy-uf-Ciistody  form;  A  chain-ot-ciistody  fomi  is  n&cd  to  document  the  transfer  of  custody  of 
samples  from  the  field  to  the  deyigniitod  analyTical  laboratory  (see  Figure  2).  Tlie  ehain-of-eustody  form 
h  critical  to  the  ehain-of-cusiody  process  and  is  used  to  identify  tlie  samples  in  each  shipping  container  to 
be  shipped  or  delivered  to  the  labordlor^^  for  eheinical  or  physical  (gcotccbnical)  analysis^  (aee  Figure  3), 

CuiStiidy  scab  A  cuaiody  sea)  is  a  tape-like  sed  and  is  used  to  indicate  Uiat  stmiples  are  intact  and  have 
not  been  disturbed  during  shipping  or  Ci'ansport  aftei-  tiie  yamples  have  been  released  frtim  the  sampler  Co 
tile  shipper  (sco  Figure  4).  The  custody  seal  is  pm  of  the  chain-of-cusiody  proecss  and  is  ii?^ed  to  prevenl 
tampei'ing  with  samples  after  they  have  been  packaged  for  shipping  (see  Figure  5). 

EuviroumetLtal  sampler;  Rnyiroiiinental  samples  include  djinking  water,  most  groundwater  tind  surfaeo 
water,- aoiL  sediment,  ircatcd  municipal  and  induy trial  wastewater  effluent,  indoor  and  atnbjont  air, 
nonhiizardous  bulk  materials,  hoiI  giiS,  dust,  asbestos,  and  biological  speejmens.  F-nvironmenLiii  samples 
typically  contiuu  low  eottcentmtions  of  conLamitiiUils  atid,  when  handled,  ret[uirc  only  limited 
pi'C  cati  iionar}-  p  rocedures. 

Field  Blunk:  A  field  blank  is  any  blank  sample  that  is  packaged  and  shipped  from  the  field.  Etich  Held 
blank  is  assigned  its  owat  unique  sample  number.  Field  blanks  include  trip  bhinks,  rinse  blanks^  and 
equipment  blanks,  ah  inLeiided  to  asaess  potential  cross-contamination.  Foi-  example,  a  trip  blank  checks 
fur  contatninalion  during  sample  handling,  storage^  and  shipment  from  the  field  to  the  iahuratory. 

Nunhazurdous  samples;  Non  hazardous  samples  are  those  samples  that  do  not  meet  tlie  definition  of  a 
ha7^rdou^!  sample  and  do  not  need  to  be  packaged  and  shipped'  in  accordance  wilh  tlie  International  Air 
Travel  Associatioif  ( IAEA’s)  '‘Dangerous  Goods  Regulationa"  (DGR)  orlJ.S.  Dep ailment  of 
d’lim spoliation's  DOT’s)  'T-lazarduus  Materials  Regulations'’  (HMR)  denned  in  Title  4'^  Code  of 
Federal  .Regu1ati<ms  (CFR). 

'Fbe  fullowitig  definitions  are  pujvidcd  to  firth cr  distitiguish  eiivirotancnlal  and  nonhaziu-doLLs  samples 
from  dangerous  good  and  hazcU’daus  sampler ; 

Dimgtrtms  goods;  nangernus  goods  are  itriieies  or  substances  that  can  pose  a  sigiiilicaiK  risk  to  health, 
safely,  01'  property  w-hen  traii^)j>oiied  by  air;  tliey  are  classified  as  defmed  in  Section  3  of  llio  DGR  (lATA 
2(Jld). 
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Ha/iirdous  samples:  I  lazardou.s  j^ampEes  inclntle  dangerous  goods  anti  hazardons  substanees. 

Hazardou.s  samples  shipped  by  air  should  be  pacbiged  and  [alielerf  in  accoidance  whth  procedures 
specified  by  tlie  DGR;  ground  sliipmonts  should  be  pEiekaged  and  labeled  in  accordance  with  the  ITMR, 

Haziirtlous  substance:  A  hcizEirdous  substance  is  any  material,  including  its  ini?vtures  and  solutions,  [luit 
is  listed  in  49  CFR  1 72. 1 01  and  its  quitnlily,  in  one  package,  equals  or  exceeds  the  reportabEe  quantity 
(RQ)  listed  in  Table  I  to  Appendix  A  of  40  CFR  ]  72. 101 . 

1.4  KlfFliRENCES 

Gencnii  Awareness^  H&S  eonlacES,  and  course  training  infomiation'''  click  here.  (Teti  a  Tech:^  Inc.,  FMJ 
Operating  Unit,  hi  trailer)  Available  o  tvline  at: 

hi  Lps :  /.''i  1]  E, .  tetrii  t  ech.  conv'sites/E  M 1  h  s/Pages.'‘Da  nger  ous  ’Gi  ood  s  ■  S 1 1  i  p  p  i  ng .  a  spx 

TiUcrnational  .■^i^  Transport  Association  (lATA).  2014.  “Dangerotis  Goods  Regulations.  Z()14.”  For  sale 
at :  li  ttp  ://w\Yw .  iata  .oi'g/publ  i  c  a  I  i  on  s/  Pa  ge?;.-'  s  tandards  -  man  na  Is  .  U  pdaled  unn  ua  i  ly .  vv  i  th  new-' 
edition  available  late  in  year. 

U,S.  Frvvironincntal  Protection  Agency  (EPA).  40  CFR,  763  See  bp  art  h\  Asbestos  Mazaids  Emergency- 
Response  Act  (Al  lERA). 

EPA.  2011.  “Contract  r.abornatory  Program  Guidance  for  Field  Samplers. ERA  540-R-09-03. 

Available  on-line  at: 

1 1  Elp: vv \v w . epa . go v7u eirpugc/stiper fu rid'progrtimsr'c Ip/d o wai I oad /samp ler/ C L PSamp-0 1  -20 1  I . pd  f. 
January. 


REOl-TREMENTS  AVI)  RESOURCES 


The  juocednres  for  packaging  and  shipping  samples  require  the  following: 

•  Coolers  {insulated  ice  chest)  or  other  shipping  containers  appropriate  Lu  sample  type 

•  kc 

•  [ill  bb  le  wrap  or  si  mi  lar  cu  s  h  ion  j  n  g  m  ate  rial 

•  C/hain-of-cusEody  farms  and  seals 

•  Airbills 

•  Re  se  id  nbl  c  p  la  s(  ic  h  ags  fo]'  sa  iiipk  j  Ltry  an  d  i  e  e 

•  l‘ape  (strapping  and  dcErr) 

•  l^arge  p  las  ti  c  gat  h  age  ba  gs  for  1  i  n  i  n  g  the  c  ool  c  r 

•  Tempcralnrc  blank  sample  book  lllled  with  distilled  water  can  be  ind tided  in  the  cooler  if 
sippi’apriale  tn  sample  type 
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•  Trip  blank  samplefi  used  lo  t;hook  for  volg.tib  contamination  duiing  siuiiplc  handling  in  the  field 
and  shipinont  iiom  field  to  laboratojr>'  f^bould  be  inckided  in  Lhc  cooler  if  volatile  organic 
compounds  are  requested  for  analysis.  Also  see  Field  Blank  under  definitions. 

2,{)  PROCtDLllES 


The  following  procedures  apply  lo  packaging  and  shipping  nonhazaidous  and  environmental  samples. 


2.1  PACTCAGING  SAMPPES 


Aficr  I  hey  have  been  appropriately  contninerized  atid  labeled,  environmental  samples  should  be  paeL^.ged 
as  described  in  this  section.  This  section  covers pi'ocedures  for  packing  samples  foi'  delivery  by 
coniinercial  carrier  (air  or  gi'ound)  and  hand  delivery  of  environ  me  ntal  ^lamples  (by  emijioycc  or  ooiiriej'}, 
as  w'cll  aa  shipping  ti-sbestos  Ltiid  ail'  quality  samples.  Note  ibn  dicse  iiisl  rue  dons  are  generni;  sEiinplers 
also  should  be  aw-ave  of  ciient-specific  requirements  concerning  the  placemeiiL  of  ciisLotly  seals  or  other 
pitckagiiig  provisions. 

2. LI  Packaging  ^Samples  fur  Ddivery  by  Cominei'dal  Carrier  (Air  ur  Ground) 

Samples  shipped  by  coimnercial  curriers  should  be  packed  for  shipment  using  the  following  procedures 
and  in  coinphiuieo  with  all  carrier  requirements: 

Prepaying  the  sample: 

1 .  Allow  a  small  amount  of  headspace  in  all  bottles,  ur  as  itLiinoictcd  by  the  laboratoty--  (except 
volatile  organic  compound  [VOC]  eoittaiticrs  wuth  a  septum  seal)  to  compensate  for  any  changes 
in  pre-ssure  and  tcmperahire  during  transfer. 

2.  Be  sure  the  lids  ou  all  bottles  are  tight  (wiW  not  leak).  Lids  maybe  taped  or  sealed  with  custody 
seals  as  added  protection  or  as  required. 

3.  Place  ^iample  containers  in  resea labie  plastic  bags, 

Frcpiirinig  the  cnoler: 

1 .  Secure  and  hi.pe  (he  di'aiii  plug  of  the  cooler  with  fiber  or  duct  tape, 

2,  It  is  recommciitled  ihiit  the  eoolei'  be  lined  with  a  large  plastic  garbage  bag  before  samples,  ice, 
and  absoi'hent  packing  material  tire  placed  in  tlie  cooler. 

3.  Wrap  the  saniple  containers  In  Inibhle  wrap  or  line,  (he  coolcJ’  (bottom  and  sides)  with  a 
cushioning  iruitcrial  to  prevent  breakage  of  bottles  jars  during  ijliipmciit. 

4,  Add  ii  sufficient  quantily  of  ice  to  the  coolei'  to  cool  samples  Lc  4  T  (±  2  ''C).  Ice  should  he 
double  ba-gged  in  res  cal  able  plastic  bags  to  prevent  Llic  melted  tee  frotu  leaking  out.  Lf  required, 
iucludc  one  temperELtiire  blank  (a  yitinple  bottle  tilled  witli  distilled  water)  per  cooler. 
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5.  For  volfliilo  orginik  ynalysiy  (VO A)  samples  only,  include  one  rnp  blaaik  for  VOA  ani:ilyiji.s  per 
sliipinent  matrix  \n  each  cooler. 

6.  Fill  all  remaining  space  belween  I  he  bo  L  ties  or  jai^  witfi  hitbble  wrap. 

7.  Securely  fasten  l he  cop  of  the  large  garbage  bag  with  tape  (preferably  plastic  electrical  (ape). 

S.  If  more  Ilian  one  cooler  is  being  shipped,  mark  each  cooler  as  I  of  2/’  “2  of  2,""  and  so  forth. 

9.  Place  Lhe  chain-of-s:ustody  forms  {see  Figure  2)  into  a  resealablc  pla^jlic  bag,  and  tape  ihe  bag  to 

I  he  inner  side  of  the  cooler  lid  [see  Figure  3).  If  you  are  slupping  more  than  one  cooler,  copy  the 
ehajn-of-ciJSlody  form  so  that  there  is  one  copy  of  ail  forms  in  each  cooler.  The  samples  listed  on 
the  chain-of-custocly  form  must  match  exactly  with  (lie  eonlcnls  of  the  cooler  Tape  any 
instructions  for  returning  the  coder  fo  the  inside  of  the  lid. 

10.  Close  the  lid  of  the  cooler  and  tape  it  shut  by  wrapping  strapping  tape  around  both  ends  and 
hinges  of  the  coaler  at  lea.st  once. 

1 1 .  Place  Ew^o  signed  cirstndy  seals  (see  Figure  4)  on  opposite  sides  of  the  cooler,  ensLiring  that  each 
one  covers  the  cooler  lid  and  side  of  the  cooler  (see  Figure  5;  note  that  in  coutrast  to  the  figure, 
the  seals  should  be  placed  on  (he  opposite  sides  of  the  coaler  and  offset  from  each  other,  rather 
than  direccly  acro:5R  from  each  other  as  shown  in  Figure  5).  Place  dear  plaslic  [ape  over  the 
custody  seals  s<i  that  the  cooler  cannot  be  opened  witboul  breaking  the  seal. 

12.  Shipping  container:?  mu:?c  be  marked  'THIS  FND  UP.’'  Arrow“  labels,  which  indicate  Lhe  proper 
upw^ird  position  of  the  eoniainer,  may  also  be  affixed  to  the  container  (see  Figures  3  and  5).  A 
label  contahung  The  natne,  phone  number,  and  address  of  the  Hhipper  should  be  placed  on  the 
outside  of  the  conLainer  (Federal  Express  f  FedEx]  label)  (see  Figure  I ). 

13.  yhip  samples  overniglit  using  a  commercial  earner  such  as  FedEx. 

2.  L2  linnd  Delivery  of  Kiivtrniinientnl  Samples  (by  En&ployee  or  Courier) 

Samples  hand -delivered  Lo  the  laboratory  should  be  packed  fbr  shipment  using  the  following  procedures: 

Preparing  the  sample: 

1 .  Bottles  can  be  tilled  completely  with  sample  (i-cquirecl  for  VOC  conlainers  with  a  scplLtm  seal). 

2.  Be  sure  the  lids  on  all  bottles  are  tight  (will  not  leak). 

Preparing  the  cookr; 

1 .  Secure  and  tape  the  drain  ping  of  lhe  cooler  wdlli  liber  or  duct  tape. 

2.  Wrap  the  sample  containers  in  I  nibble  wmp  and/or  line  (he  cooler  (bottom  and  sides). 

,3.  Add  a  sufficient  quantity  of  ice  co  the  cooler  lo  cool  samples  to  4  Ice  should  be  double 

bagged  in  re  sea  I  able  plastic  bags  to  prevent  the  niched  ice  froii]  Icukiiig  oul.  If  i\;quired,  include 
one  (cm]>enituro  bhink  [a  sample  bottle  filled  with  distilled  w^ater)  per  cooler. 

4.  For  VOA  samples  only,  inchtde  one  ti'ip  blank  for  VOA  iina lysis  per  shipment  matrix  in  each 
cooler. 

5.  If  more  than  one  cooler  is  being  shipped,  mark  each  cooler  as  I  of  2,^’  '‘2  or2/’and  ijo  forth. 
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6.  riEtoo  cliiiiii-of-custody  tbrin  (see  Figure  2)  in  it  Tusoalablc  plastic  bag  Etnd  tape  to  tlie  inside  of  tlie 
cooler  lid,  close  the  lid,  seal  with  cLESlotly  seals,  and  tratister  the  cooler  io  tlie  courier  (see  Figure 
3).  Alternatively,  when  samples  will  be  delivered  directly  to  dac  lahoratory,  close  the  cooler  and 
hand“deliver  it  with  die  chain-of-custody  form.  The  samples  listed  on  the  cbam^oTcListody  form 
must  match  exactly  with  the  contents  of  llic  coolci', 

7.  Include  any  jjnst.ructinna  for  retuming  Lho  eoolcr  to  the  inside  of  the  lid. 

S.  Place  Lwo  signed  custody  seals  (^ee  Figure  4)  on  opposite  sides  of  the  cooler,  ensuring  that  eatb 
one  covers  the  cnolet  lid  and  side  of  the  cooler  (see  Figure  5,  note  tliat  the  seals  should  be  placed 
on  Lhc  opposite  sides  of  the  cooler  and  (offset  from  ciich  otliei'.  rather  than  dircedy  across  from 
each  otlicr  as  shown  in  Figure  5).  Place  clear  plastic  tape  over  the  custody  seals  so  that  the  coolei' 
cannot  be  opened  without  brcidting  Llie  seal 

9.  Shipping  contaiuei'S  must  be  mar  Led  ‘"THIS  TNO  UPf '  and  airow  labels,  which  indicate  the 

proper  upwai  d  poyilion  of  the  container  should  be  affixed  to  tlie  ooQtaitier  (see  Figures  3  and  5). 

2,13  Shipping  Asbestos  Samples 

Asbestos  samples  shipped  by  commerciitL  earlier s  should  be  jiacked  for  shipment  using  the  follo’vving 
procedurey  iuid  in  compliance  with  all  carriei'  nequiremenls: 

I  Place  each  asbestos  sample  in  a  small  rcsoalable  p]a.stic  hag.  Place  the  bags  of  asbestos  samples 
in  a  large  resealable  plasde  bag. 

2.  Select  a  rigid  shipping  container  (FedFi-x  box)  and  pack  the  cassettes  upright  in  a 

uonconlaininatiiig,  nonflbrous  medium  such  as  a  bubble  pack  to  prevent  excessive  movement 
during  shipping. 

3r  Avoid  using  expanded  polystyrene  becaiLse  of  its  static  charge  potential  Also  avoid  using 
p article-based  packaging  materials  because  of  possible  eojjtami  nation. 

4.  Affix  custody  seals  to  the  top  of  the  ciissettes  or  outer  sample  bag  so  that  the  bags  ciuinot  bo 
op  e  11  ed  wi  tli  out  b  retikmg  the  seal . 

5.  Insert  the  chain -of-custudy  form  ill  the  box.  Include  a  shipping  bill  and  a  detailed  listing  of 
samples  shipped,  their  descriptioas  iuid  iiii  identifying  numbers  or  marks,  sampling  daia, 
shipper's  name,  ajid  contact  information. 

6.  Ship  bullf  samples  in  u  separate  conlainer  from  ajr  samples.  B  ulk  ^iEunples  and  air  samples 
delivered  to  the  LiciLiiylical  lahoratoiy  in  the  same  eonlidiier  wdll  be  rejected. 

7.  For  each  sample  scL  desigitate  which  are  the  iunbienL  Siimples,  wliich  are  tlie  abatement  area 
samples,  which  are  the  field  bliinks,  and  which  is  the  ^^ealed  bhmk  if  scquetiLial  analysis  is  to  be 
performed. 

8.  T  land-carry  samples  lo  ihc  laboratory  in  an  upright  position  if  possible:  ntherwHse.  choose  that 
mode  ofiriiitsportation  least  lilcely  Co  jar  the  samples  in  transit 

9.  '.Address  the  pacl^age  to  the  laboratoiv  sample  coordinator  by  name  w-hen  known  and  alert  him  or 
her  of  the  package  description,  shipmcjit  mode,  and  anticipated  arrivtd  as  part  of  the  ebain-of- 
custndy  and  sample  tracking  procedures.  This  infomialioii  will  also  help  the  1ab{>iatory  schedule 
timely  analysis  for  the  samples  wlicik  Qicy  arc  received, 
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2AA  Shipping  Air  Samples 

Packaging  and  shippi:ig  rcquiremenLy  fur  air  samples  vary  depending  on  tlie  inedia  used  to  collect  the 
samples  and  the  analyses  required.  Sampling  media  (ypicady  include  Summa  canisters  and  Tedlar  bags 
fur  whole  air  samples^  filters  for  metals  and  particulate  matter,  and  sorbent  lubes  fur  organic 
con  Earn  inants.  Thi.s  section  of  the  SOP  provider;  general  guide]  in  e.s  fbr  packaging  and  shipping  air 
samples  collected  using  these  media.  The  pi  oject  FSP  or  QAPP  sliouki  also  be  reviewed  for  any 
additional  project-spceilie  requirements  or  instrucLiuns. 


Sum  111  a  C^misl'cr  Samples 

] .  Close  the  canister  valve  by  Eigliicning  the  knub  ebekvvisie  or  flipping  the  toggle  switch.  Replace 
tire  brass  cap  on  the  canister  inlet, 

2.  [fa  flow  controller  was  used  to  collect  the  air  sample  uver  a  specified  tiine  interA-al,  the  tlow 
con  (roller  should  be  removed  before  replacing  the  brass  cap. 

3.  Fill  uuL  the  sample  tag  on  the  canister  with  the  sample  number  and  the  diilc  and  lime  of  col  lection. 
Include  ihc  idcnliricalioii  number  of  the  flow  conti'ollei'  on  tlie  .sample  tag  if  one  wa^^  used.  Make 
sui  e  the  iiiformation  on  the  sample  tag  mulches  the  chacn-of-cu.stody  form. 

4.  (Complete  tlic  chain-of-custody  form.  In  ad  di  lion  Lo  ihe  in  forma  I  ion  noimaJly  included,  the  form 
should  include  the  following  data:  .sample  start  and  slop  dates  and  times;  initial  and  final  Snmrna 
canisler  vacuum  readings;  Summa  canister  identification  number;  and  flow  coiiirollor 
identification  number. 

5.  Package  the  Summa  canister  (and  (low  cuniroller)  in  its  original  slripping  box  whth  the  original 
packaging  matej'ial.  Tape  the  box  shut  and  apply  cuslody  suaN  if  required.  Note:  Summa 
canislers  should  never  be  packaged  with  ice. 

6.  SLEmiiiEs  CiuiLster  shipments  typically  include  several  canisters,  and  rtiay  include  more  than  one 
Sshipptng  box.  T]]C  chain-oTcustody  fonn  for  the  shipment  should  be  sealed  wiihin  one  uf  the 
shipping  boxes. 

7.  Ship  the  samples  by  a  method  that  will  meet  the  holding  time.  Summa  canister  samples  should  be 
analyzed  within  30  days  of  .sample  collection. 

1  edliir  Bsig  Saiiuplcs 

1 .  Close  tlie  Tediar  bag  by  tightening  the  valve  cloekwiisC. 

2.  hill  out  the  Sabel  on  the  hag  wntli  the  sample  number  aiul  the  dale  and  lime  of  sample  collection. 
Make  sure  the  Information  on  tlie  label  matches  the  ehaiii-of-cusLody  Ibmi. 

3.  Complete  the  chain-of-custody  tdrni. 

4.  Package  the  Tediar  bag  in  a  shippiiig  box  witli  approprialc  packing  malorlal.  Multiple  bags  can 
be  packaged  in  the  same  box.  Tape  the  box  shut  atid  apply  custody  seals  ifreqLiii'cd.  Note: 

Tediar  bag  saiiiplui:  should  noL  be  cooled  or  packaged  witli  ice. 

5.  Tediar  bag  shipments  may  include  more  than  one  shipping  box.  Tilt;  chairi-of-cu study  form  for 
the  sliipmciU  should  bo  soiticd  within  one  of  the  shijipiiig  boxes. 
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6.  Ship  the  samples  using  priority  oveniLght  dclivcjET'.  Tedlar  bag  SiEiniplcs  should  he  analyzed 
within  3  day?:  of  sampie  ooILeoUoii. 

Filter  Cassette  Samples 

1 .  Disconnect  tiie  fiiler  cassette  from  the  air  smnpliiig  pump  and  repUee  the  piastio  caps  on  the  i  nlet 
iuid  outiet  openings. 

2.  Attach  a  label  to  tlic  sample  that  includes  Uio  sample  number  and  the  date  and  time  of  sample 
collection.  Make  s\ire-  the  infomtiiioii  on  the  label  matches  Uie chain-oFcustody  form. 

3.  Complete  the  chain-of^custody  ff)nTj.  In  addition  to  the  information  normally  Included,  the 
form  should  include  the  following  data:  sample  slart  iind  stop  dates  and  times;  initial  and  final 
air  flow  rates  (or  tLvorage  lloiy  rate);  volume  of  air  sampled;  and  sampling  pump  identif  cation 
inimbor. 

4.  Piickage  the  filter  cassettes  in  a  f^hipping  box  (sue))  as  a  FedEx  box).  Use  an  appropriate  packing 
material  (such  as  bubble  wrap)  to  separate  the  samples  itnd  prcycni.  damage. 

5.  Place  the  chaLn-oi'-^uytody  fomi  witbiti  the  box,  seal  tlie  box,  attcl  apply  custody  seals  ifrcquired. 
rilter  cassette  samples  typically  do  not  need  Lo  be  cooled,  but  check  the  ESP  or  QAPP  foi' 
projeet“Spccif1c  requirements. 

6.  Ship  the  sampic.s  by  a  [rethod  that  will  meet  the  bolding  time. 


Sorbent  Tube  Samples 

1 ,  Diacoiinect  the  sample  1ubc  from  tlie  air  siunp ling  pump  and  3eal  both  ends  of  the  lube  with 
plastic  caps. 

2.  Complete  a  sample  label  ilaaL  includes  the  sample  number  and  the  date  and  time  of  sample 
collection.  Make  sure  tlic  information  on  the  label  matches  the  chain-of-cush)dy  fomi. 

3,  Jf  the  tube  is  suiiLll  aud  tlic  label  cannot  be  attached  to  the  tubCj  the  tube  can  be  placed  in  a 
small  seidablc  plasdc  bag  and  the  label  ciui  be  allachcd  to  the  bag  or  placed  inside  the  bag  witli 
ihc  dibe. 

4.  Complete  the  chain-or-custody  form.  In  addition  lo  the  information  nonnally  included,  the 
form  should  include  the  following  data:  -sample  stai't  and  stop  dates  and  limes;  initial  and  final 
air-  flow  rates  (or  averttge  flow  rate);  volume  of  air  sampled;  and  sampling  pump  ideiiUrication 
nninber. 

5,  Packaging  retiuircmente  for  tbe  sample  tubes  will  depend  on  the  analysis  retiuircd,  and  the 

a  ampler  should  check  the  ESP  or  Q.'\TP  for  project- specific  i-ct[uirements  (for  example,  tubes 
may  need  to  be  wrapped  in  ahiminum  foil  to  prevent  cxposiifC  te  light).  Packnging  containers 
and  melliods  include  (I)  shipping  boxes  (as  described  under  filter  casscile  samples),  (2)  small 
sample  coolers  filled  wilh  double-bagged  ice,  and  (3)  small  Siunplc  coolers  filled  wdth  blue  ice. 

6.  Place  the  chaiji-of-eiisLody  fonn  williln  the  box  or  contaiucr,  seal  Ibe  box  or  container,  and  apply 
a  custody  seal  if  required. 

7.  If  coolers  are  used  Ibr  shipping,  tape  instructions  for  reluj.'mug  tbe  cooler  to  the  inside  of  the  lid. 

8,  Ship  the  samples  by  a  metiind  that  will  meet  the  holding  time. 
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Polyurethane  Lf^am  {PUI  )  1  uhe  Samples 

1 .  Diseoiinect  the  PUF  tube  Irom  ihe  air  saLinpJLrig  pump  and  wrap  the  tube  in  aluminum  foil. 

2.  Attach  a  label  to  the  wrapped  sample  tube  that  includes  the  sample  number  and  the  date  and  linie 
of  symplo  colkclion.  Make  sure  the  information  on  the  label  matches  the  chain-of-custody  form, 

3.  WTap  die  PUP  tube  in  bubble  wrap  and  place  the  tube  in  a  glass  shipping  jar. 

4.  Complete  the  chaiu-of-custody  loj'm,  In  addition  to  the  inforiuation  normally  included,  the  form 
shotild  include  ihe  following  data:  sample  stall  and  stop  dates  and  times;  initial  and  final  air  flow 
rates  (or  average  How  rate);  volume  of  air  sainpied:  and  sampling  pump  identification  riLimber. 

5.  Package  the  PUF  lube  jars  in  a  cooler  ihiil  is  filled  with  doLible-bagged  ice.  Use  bubble  wrap  or 
olher  cushioning  material  lo  scparaie  (he  samples  and  prevent  breakage. 

6.  Place  die  chcUu-or-eiislody  rurni  within  the  cooler^  seal  ihe  cooler,  and  apply  a  euslody  seal  if 
required. 

7.  If  coolers  are  used  for  shipping,  tape  instruotiuris  for  retumiiig  the  cooler  lo  the  inside  of  the  lid. 

8.  Ship  tlic  samples  by  a  method  (!uU  will  meet  ihe  holding  lime.  Samples  eoikcled  in  PUF  tubes 
Typically  must  be  eTstracted  within  7  days  of  collection. 

2.2  SHIPPING  DOCUMENTATION  FOR  SAMPLES 

Airbills,  chain-ofA;ustody  foiitis,  and  custody  seals  must  be  completed  foi'  each  shipment  of  non  hazardous 
onviroiimeiiUil  satviplcs.  Figures  1 , 2,  and  4  provide  e.\anip!cy  of  llicye  fomiy  and  instructions  for 
completing  tliem. 

Field  staff  collecting  samples  should  also  review  their  field  workplans  to  confirm  what  documentation 
nuts  I  be  comp  bled  during  each  sampling  evenU  inoiuding  client-Hpeeific  requirements.  For  example, 
some  FPA  programs  have  a  specific  requirement  to  lisc  Scribe  software,  environmental  data 
manage  men!  yy  stern,  lo  ercbite  sample  documenlalion,  electronically  input  information  into  Traffic  Rep  nit 
or  chain-of■cu^^tody  foi'ms,  and  enter  other  data. 


•  The  Soribe  software  can  be  accessed  from  the  EPA  Environmental  Response  Team  (ERT)  at  the 
following  address:  h U ] i : \v W’ . c rts i qg i oil. v rg-'se r i bej i o i ne, him 

•  The  ERT  User  Manual  for  Scribe,  rei'erenee,  and  training  materials  can  be  accessed  irom  the 
Scribe  Support  Web  site  at  Lhc  follow-ingaddress'  h U p w w-\v . cp aosc . cjr g/senbe 

Nble  that  some  laboratories  must  rouiiticly  rclurn  sample  shipping  eoolem  within  14  calendar  days  after 
the  shipment  has  been  received.  Therefore,  the  sampler  slioulri  also  include  instructions  for  returning  (lie 
cooler  with  each  shipnienf  w-'heu  possible.  Tlie  sampler  (not  the  laboraloiy)  is  responsible  for  paying  for 
rciiirn  of  the  cooler  and  shmdd  jnefude  shipping  airbills  bearing  the  s^iEupler  s  shipping  accovint  number, 
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lIh  well  [IS  a  retiini  aJdrei^y  Lo  allow  foi  return  of-tbe  cooler  (see  Pigure  1),  Sampler f>  gliould  vi!;e  the  leaj^t 
expensive  option  possible  foj-  I'eturiiing  cookr^i. 

2.3  SHir.MRN  i  DELIVERY  AND  NOTIFTCA TiON 

A  member  ofLlie  tlekl  satupling  team  must  contact  the  litborator}'  to  contli-m  it  accepts  deliveries  on  any 
given  day.  especially  Satuiditya.  In  additioiL  samplers  sliould  ensure  Lhe  laboratory  has  been  notified  In 
iulviUiee  of  Ihc  pending  shipment  and  notify  any  addilioniiL  parties  as  required,  'fhe  sampler  needs  to 
know  the  laboi  citory\s  coTilact  naiiijc,  address,  and  telephone  nuinbe]-  and  be  awLU'C  ol  the  laboratory's 
r ct|  uiroincnLs  for  recei  v  ing  sa  tnpl  cs . 

The  sampler  needt;  Lo  know'  Lhe  sliipping  company's  name,  address,  and  iclapbonc  number  (see  b'lgure  I). 
In  addition,  samplers  sliould  be  aware  of  (lie  Siunple  holding  times,  shipping  compcuiy 'S  hours  of:' 
ope]-iition,  shipping  schedule,  imd  pick-up  and  drop-off  lequiroincnLs  lo  avoid  delays!  in  ai^a I ylical  testing. 

FrlorSlv  Overnight  Delivery 

Pi'ioi'it}^  over[ught  deiiveiy  is  lypically  t]K  best  method  for  shipmenL  Delays  caused  by  longei-  shipineiit 
times  may  cau.se  the  sample  tempera  Lure  lo  tirio  above  die  acceptable  mnge  of  4"^  C  (z  2  °  C)  and  technical 
holding  may  expire,  which  in  turn  may  compromise  siimple  inkgriiy  and  require  recollection  of  samples 
for  analysis.  If  ytimple  delivery  procedures  are  to  be  modified  for  pttriicular  contract-  or  laboratory- 
ypoeilio  requirements,  the  procedurea  should  be  clearly  described  in  site-specific  plEms  such  as  work 
p  1  an  Sj  b  y  Ps ,  or  Qj\lT’& . 

Saturday  Delivery 

If  planning  to  ship  samples  for  Saturday  deliver)^,  the  hiboraloiy  must  be  contacted  in  advance  to  confiim 
iL  will  accept  dellveiks  on  Saluifiays  or  arrange  for  thetn  to  be  accepted.  In  addiuoii,  samplei's  should 
ensure  Llie  kboj.'atory  lias  been  notified  in  advcince  of  the  pending  shipment  and  notify  any  additional 
parties  as  required. 

2.4  HEAJTIT  AND  SATEl’Y  CONSlDEltATIONS 

Tn  addition  to  the  procoduics  outl  ined  in  this  Sf)P,  ail  field  staff  must  be  iwarc  of  and  follow  the  health 
and  safety  pc'actices  that  resuil  from  lhe  Activily  Ha?:a!'d  Analyses  (AHA)  for  ihe  project.  Tlic  AHAs 
include  critical  saleiy  p^'oeedures,.  requii  ed  conti  ols.  [uid  minimum  personal  protective  eqLiLpmenl  (FPE) 
iieccssaJ'v  to  address  potenlia]  hazards.  The  hazards  specific  to  pi’oject  Lasks  must  be  idcniitTcd  and 
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coniroilctl  lo  [he  extent  prEielicable  and  communicated  to  all  p]‘oject  personnel  via  the  appi'ovcd,  projeot- 
specitic  i  Jealth  and  Safety  Plan  {HASP). 

3.0  PCrrEXTlAL  PROBLEMS 

The  fol Sowing  potentia!  problems  may  occur  during  .sample  shipment: 

•  Leaking  package.  Ef  a  package  leaks,  tlie  caiTicr  may  open  T.fic  package  and  rcUim  the  package. 
Special  care  should  l>e  taken  during  sample  packaging  la  miniinbe  potential  leaks. 

•  Improper  Isabel  iiig  und  I'narkin.g  of  package.  Ff  mistakes  are  made  in  labeling  and  marking  the 
package,  the  carrier  udi]  most  likely  notice  the  mistakes  and  return  Ihe  package  lo  the  shi|iper, 
Ihus  delaying  sample  shipment.  A  good  practice  is  to  have  labels,  Torms,  and  eonUtiiier  markings 
double  cheeked  by  a  member  oiT he  fleEd  team. 

•  Bulk  samples  and  air  samples  delivered  to  tfie  analytical  labomlory  in  Ihc  same  coiilainer.  Jf 
sainptes  are  tonibined  in  this  way,  tliey  will  be  rejected.  Always  ship  bulk  sairiplcs  in  separate 
cotnaincrs  from  a:ir  samples. 

•  Issues  in  packing  asbestos  sanifdes.  When  asbestos  sarnpjes  arc  sliipped,  avoid  using  expanded 
polystyrene  becauye  of  its  static  chtirge  potential.  Also  avoid  using  particle-hased  ]>ackagirig 
materials  with  asbestos  samples  because  of  possible  contamination. 

•  Inipropcr,  niisspellcd,  or  missing  infomialion  on  tlie  shipper's  declaratiom  The  carrier  will  most 
likely  notice  these  errors  as  well  and  return  the  package  to  Lhc  shipper.  A  good  pracLice  iy  to  Jiave 
another  field  tram  membei'  double  check  this  Eufoi'mation. 

•  Missed  di'op  off  time. or  wTong  location.  Missing  the  drop  off  lime  or  having  (he  wrong  location 
identified  for  dro]>  off  will  delay  delivety  to  the  la]>nratory  and  may  cause  tech ni cal  holding  times 
(o  expire.  Establish  tlie  Lime  requirements  in  advance  of  completing  the  held  effoil  and  be  sure 
and  provide  some  coutingency  lime  for  poteiiEnd  delays  yueh  as  traffic  or  cheeking  and  ledoing 
paperwork. 

•  IncaiTccrly  packaging  samples  for  analysis  at  iiiuhiple  laboratories.  For  example,  inorganic 
samples  may  be  shipped  to  one  iLiboratory  far  analysis,  wTilc  organic  sainpks  may  need  to  be 
shipped  lo  imothor  htboraiory.  All  field  staff  sliould  be  aware  whicli  samples  are  to  be  shippul  to 
wFiicli  laboralgry  they  package  yamples  for  multiple  types  of  analysis. 

•  Holidays  or  weather-related  delays.  Be  aware  of  halldays  and  wcadicr  foi'ccasts  tliat  could  cause 
delays  in  delivery.  Delays  caused  by  longer  shipping  times  may  cause  technical  holding  times  to 
expire,  which  in  turn  may  cornproniisc  yiuiiplc  intcgrily  orretjuire  recollection  of  samples  for 
analysis. 

•  Not  noling  field  variances  in  I  a  eld  log  book.  Field  varianccy  should  be  noted  in  the  Held  log  book 
and  tlic  project  manager  notified.  Common  Held  vantifices  include: 

—  Los  y  sa  mp  I  c  v  o  I  time  c  o  I  Iccted  than  plan  n  cd .  Not  i  fy  ap  prop]'  i  ate  staff  and  th  e  I  abara  E  a  ry  i  o 
ensure  tlicrc  is  an  ailequaic  ainmiut  for  anii lysis. 
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-  Sample  collected  into  incoireot  jut  boeansc  of  brakeii  oi'  missing  boLde-waic,  Notify 
appropriate  laboratory  staff  lo  ensui'c  there  is  no  cotiftision  regarding  the  analysis^  of  tlie 
sample. 
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FIGURE  1 

FX.\MPLi;  OF  A  1  EDEX  US  MRBILL  FOR  LOW  LEVEL  ENVIRONMENTAL  SAMPI.ES 
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FilUng  Out  the  FedEx  US  Airbill 

•  Tlie  sender  complete  tlie  following  Iklds  on  the  pre -primed  airbill: 


-■  Secdon  I: 

-  Section  I : 

-  Section  1: 

-  Section  2: 

-  Section  3 : 

Sec  Lion  4: 

-  Section  5: 

-  SeoUon  6: 

-  Section  7: 

Section  7: 
Section  7: 
Section  8: 


Date 

Sender's  FedEx  Account  Number 

Sender’s  Name,  Company,  Addi  e^s,  and  Phone  Number 

Inteiiinl  Billing  Reference  (Project  Number) 

Recipient’s  Name,  Company,  Address,  and  Phone  Number 
Express  PaeJrage  or  Freight  Seivdces  (Priori Ly  Ovcrjiighc) 

Pitekaging  (usn  al  ly  'T.;Jth  erf '  your  own  p  adcagingj 

Special  flandlirig  (Saturday  dolivciy  if  prearranged  with  receiving  laboratory; 
‘"No'’  dangerous  goody  ooniaiaetl  in  shipment) 

Payment  (“Bill  to  Sender”) 

Total  Number  of  Packages 

Total  Weiglil  (completed by  FedEx  employee) 

Delivery  Signature  Option?;  ('^No  Signaluie  Required”) 
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Cfimpleting  a  Sample  C]iain-of-Cust»dy  Form 

After  samples  have  been  colieded,  they  will  be  maintiiined  under  chain-of-custody  procedures.  These 
procedures  are  used  to  document  the  transfer  of  custody  of  the  sampies  from  tlie  field  to  tlie  designated 
analycieal  laboi'atory.  The  same  ciiam-of-custody  pincedures  will  be  used  for  the  ti'inisfer  of  samples  from 
one  laborLitoiy  to  anotlier,  if  requited. 

The  field  sampling  personnel  will  complete  a  Chaiii-of-Custody  and  Reque-5>L  for  Analysis  (CR-/RA)  foim 
(higure  1,  Chain  of  Custody  Record)  for  each  scp^l^ate  container  of  samples  to  be  shipped  or  delivered  to 
ihe  laboratory  for  cliemical  or  physical  (geotechnical)  andysis.  Information  coiuaincd  on  the  triplicate, 
carbonless  form  will  include: 

1 .  lYojeoL  idenLifiCiition  (ID)-  (for  exainpJe,  oonU'set  eind  task  order  number); 

2.  t'rojeoL  Conlriiel  Task  Order  (CffO)  number; 

^ .  Litbor u  Lory  Pr oj  co  I O J'dc]-  { P  O)  number ; 

4 .  4'e  Lr u  T cch  T oclniical  Co  n  tact; 

5.  Tetra  Tech  Project  Manager 

6.  ■  Laboratory  name; 

7.  Field  sampler  names; 

S.  Field  samplei'  sigi^atin-e: 

9.  Satnple  ID; 

10.  Point  JD  and  Deptli  (Do  NOT  include  this  infonnatioii  on  ihc  laboratory  otipy  of  the  chaLi-ot- 
custody  (top  while  copy); 

1  ] .  Date  iuid  time  of  sampling; 

12.  Sample  mii-trix  type; 

12.  Sample  preservation  tnethod;  note  ■"NONR’-  if  no  pi-eservatives; 

14.  N  Limber  and  types  of  sample  conlairkers  and  container  capaoily; 

15.  S  uuipic  ha  sards  (if  any) ; 

16.  Rcquesled  analysis; 

17.  R.ocJ|LLested  sample  turuamund  time  or  aiiiy  special  I'emarks; 

IM.  Page _ of _ : 

1 9 .  Me  Lhod  0  f  sli  i  p  m  ent; 

2U.  CarrierAvaybill  Jiumher  (if  any); 

21.  Signature,  nanie^  and  company  of  the  person  relintiLiishing  tlie  samples  and  the  person  receiving 
the  samples  when  eiisLody  is  trarisfei  j'ed; 

22.  Date  and  time  of  sample  custody  tmnyfer; 
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23-  CoiKliEioti  of  samples  when  (hey  yi  e  received  by  tlie  liihoratoty--. 

The  sample  collector  will  cross  out  any  blank  space  on  Ihc  CC/JtA  Foma  below  the  last  sample  number 
I  i sled  on  (he  pan  of  (he  fonn  where  samples  are  listed. 

The  satnplitig  personnel  whose  signa.turc  appears  on  the  CC/RA  Fonn  is  I'esponsible  for  the  custody  of  a 
sarnple  from  time  the  sample  is  collected  until  the  custody  of  the  sitinple  is  Lnmsferred  to  a  designated 
laborn^itory,  hT  courier^  or  lo  another  Tclra  Tech  employee  for  transporting  a  sample  to  the  designated 
lalwratoiy.  A  sample  is  considered  lo  be  in  euslody  when  the  custodian:  ( 1 )  has  direct  possession  of  it; 

(2)  has  plain  view^  of  it;  or  (3)  has  securely  locked  it  in  a  restricted  access  area. 

Custody  is  transfenred  when  both  parties  lo  ilie  transfer  complete  the  portion  of  the  CC/RA  Fonn  under 
'Itelinquished  by"  and  "'Received  by"  or  a  sample  is  lelY  a1  a  FedEx  facility  pending  shipment. 

SiguatureSj  priiUcd  names^  company  names,  and  date  and  time  of  custody  transfer  are  required.  When 
cusRxly  is  transferred,  the  TetraTech  sampling  personnel  who  relinquished  the  samples  wrill  retain  t!ie 
thirtl  sheet  (pink  copyl  of  the  CC/RA  Fonn.  When  the  samples  arc  shipped  by  a  cominon  carrier^  a  Bill  of 
Lading  suppiied  by  the  canYer  will  be  tised  io  doeunienL  (hu  sample  custody^  and  its  identification  number 
will  be  entered  on  the  CC-’fLA  Fonn.  Receipts  of  Bills  of  Lading  will  be  retained  as  pan  of  the  pennanent 
documentation  in  thcTeira  Teeh  projeei  fik. 
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picuhr  3 

EXAMPLE  OF  A  SAMPLE  COOLER  WITH  ATTACHED  DOCUMENTATION 

Place  the  necessary  pap erwrork  (chain-of-custody  tbmi,  cooler  return  instructions,  and  associated 
paperwork)  in  the  shipping  cooler  or  acceptable  container.  All  paperwork  must  be  placetl  in  a 
plastic  bag  or  pouch  and  then  secured  to  the  underside  of  die  shipping  container  lid. 


Sotirce;  U.S,  Environincntiil  Proleetioii  Ageacy.  2011, 
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riGURE  4 

EXAMPLE  OF  A  CUSTOOV  SEAL 

CUSTODY  SKA  l. 

I  . . . . 

Siiiiiutiin _ 


MuckRockPost-Camp_April2019_000238 


1  etra  Tec;!!,  liic, ,  EMI  Operating  lijut  -  Enviiumnedlal  SOP  No,  (1 1 9  Pago  20  of  20 

'i'iUti;  Packaging  and  Slxtpping  Samples  Revision  Ko,  7,  November  2014 

L.ast  Reviewed;  November  2014 


FIGUKE  5 

EXAMPLE  OF  SHIPPING  COOLER  WITH  CUSTODY  SEALS 


Some  e:  U .  S .  Rnvi  Tonm  cn  lal  l^uo  loo  I  loii  Agency.  2011. 

PlcEise  note  that  the  two  seals  typically  are  afiLved  to  o/-fpo,uie  .n'das:  of  the  cooler  md  ajj^elfrom 
each  other,  although  the  offset  is  not  depicted  on  (he  EPyV  figure  above, 
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SOP  APPROVAL  FORM 


TEl’RA  IHCH  EM  INC. 

F.>JVTRONMP,NTAL  STANDARD  OPE ICATING  PROCEDURE 

SOIL  SAMPLINC: 

SOP  NO.  005 
REVISION  NO.  2 
Last  Reviewed:  June  2()U0 


Quality  Assurance  Approved 


(i- 19-09 


Dale 
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l.U  BACKtiROliND 

Soil  sampling  is  conducted  for  three  main  reasons:  for  laboratoi'y  cliennical  analysis ^  laboratory  physical 
anaiysis,  or  visual  clayHirieatioii  and  field  screening.  I^hese  three  yaiupliiig  objectives  can  be  achieved 
separately  or  in  combination  with  each  other.  Sampling  locations  arc  typically  chosen  to  pro\ddc 
cbcniicalj  physical,  nr  visual  infonrui-lioii  in  botli  the  horizontal  and  vertical  direCLious.  A  i>amplLng  and 
analysi?;  plan  iy  used  to  oudino  sampling  methods  and  provide  preiiininaty  rationale  tor  sampling 
locations.  Sampling  locations  may  he  adjusted  in  the  field  biased  ontlic  f^creening  methods  being  Lisod 
and  the  phyi^ical  features  of  the  area. 

1.1  PLiLtl'OSE 

Soil  sampling  is  conducted  to  deloniiinc  I  he  chemical,  physicah  and  viautii  ohai'actcristics  of  surface  and 
subsurface  soils. 

LZ  SCOPE 

This  standard  opei  ating  procedure  (SOP)  dcseiibcs  procedures  for  soil  sampling  in  diffei-ent  areas  m^ing 
various  impiemciils.  It  includes  procedures  foi'  test  pit.  suTfaoc  soil,  and  subsurface  soil  yampliiig,  and 
describes  ten  soil  sampling  device.^. 

1.3  DEFINITIONS 

Efiuhd  anger:  Instrument  attached  to  iho  bouom  of  a  length  of  pipe  that  has  u  cros&atm  or ‘T”  handle  at 
Lhc  lop.  The  auger  can  be  closed -spiml  or  opcu-sphul, 

Euekel;  A  type  of  auger  that  consists  of  a  oyliiidricfil  bucket  10  to  72  inches  in  diameter  with  tedb 

arranged  at  the  bottom. 

sniupleir:  Tliin-wa.ll  cylindrical  metal  tube  wiLli  diLuncIcr  of  0,5  to  inches,  a  tiLpcrc^l.tiOSopiccc,  a 
liEindlc  Lo  facilitaie  sampler  deployment  an^l  rciricval,  aiid  a  check  valve  (flutter  valve)  in  tlic 
headpiece. 
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EnCoire^^^  sampler:  A  disposable  volumetiic  sarTi3>liug  device.  I(  comes  in  siunple  sizes  of  5  and  25 
grains.  11  is  a  hermciiouily  sealed,  single-use  soil  sanififcr  made  iroEti  a  high-tech,  inert  polymer. 
HnCoi'e^*^’  samplers  n'lre  used  (o  colket  soil  samples  with  zero  headspace,  as  i‘cqLiired  for  voiatile  organic 
oompountl  analysis.  Each  sample  is  eollccLcd  using  a  reuseable  'T"  handle. 

Spa  til  Lis  or  Spoons:  Stainless  steel  or  disposable  iiisimments  for  collecting  loose  uncansolidaled 
iTuitcnal. 

Irkr:  Tube  cut  in  halt'  lengthwise  with  a  sharpened  lip  that  allows  for  collection  of  sticky  solids  or 
looyening  of  cohesive  soils. 

Trowelt  Metal  or  disposable  tool  with  a  scooped  hlaiie  4  to  S  inches  long  and  2  to  3  inches  wude  wiUt  a 
handle. 

Split-Spoon  (or  Spllt-Harrcl)  Sampler;  Thkk-walled  steel  tube  that  is  .split  lengths i&e.  A  cutting  shoe 
is  attached  to  the  lower  end:  the  upper  end  coriUin^  a  check  valve  and  is  connected  to  drill  rod^. 

Thin-Wall  Tube  Sartij)ter;  Sfccl  lube  (1  to  3  miilimeters  thick)  wiih  a  laporod  bottom  edge  for  cutting. 
The  upper  end  is  fasLened  to  a  chock  valve  that  is  attached  to  di'ill  rods.. 


Volatile  Orf^nnics  Analysis  (VO A)  Plunger:  Diiiposable,  plastic,  single-use  .soil  sample  colleetEon 
device  for  volatile  organic  compound  sample  collection. 
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LS  REQUEREMLNTS  AND  RESOURrES 

Soil  sampling  requires  the  use  of  one  or  more  of  ihe  following  types  ol  eqitipmcnl: 

•  Spoons  and  spatulas 

■  IVowd 

•  Shovel  or  spado 

•  Trier 

•  Coro  sampler 

•  EnCbrc*-^^  sampler 

•  VOA  Pi  Linger 

•  [[andattger 

•  Ducket  auger 

•  Split’Spnon 

•  fh in-wall  Lube 

In  addition,  the  following  equipment  iid  also  ]i coded  for  various:  methods: 

•  Sample  containers,  labels,  and  chain -of ’Custody  foinfis 

■  Logbook 

■  Tape  for  measuring  recovery^ 

•  Soil  ciassirioalion  iiifoi'matioji 

•  Wax  or  caps  for  scaling  cuds  of  thin  Avail  tLsbe 

•  MandieH 

•  Plastic  slieeEing 

«  Dcconlairlination  equipment 

•  Drill  ing;  cquipuiiOin 

•  Dnickhoe 

•  Hoahb  and  safety  otiiiipmcnt 
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2.0  SOIL  f^AMFLFN^  PROCEDURES 

"rhis  SOP  presents  ptocedures  for  condu cling  LesL  pii^  suiface  soil,  and  siibs^U'facc  soil  sampling.  'lEe  site 
siLinpling  plan  will  specify  which  nf  the  following  proceduTea  will  be  used. 

Soil  sample.?  lor  oheniieal  analysis  should  be  collected  in  the  following  order:  (1)  volaLile  organ iesj 
(2)  semi  volatile  ni'ganic-s,  and  (3)  mehtls.  Otico  Ihe  chemical  ^lainples  have  been  containerised,  yiunple'; 
for  physical  analyses  can  he  containerized.  TypiciU  physical  analyses  conducted  include  (1)  grain  aizc 
diyliibulioiij  (2)  moisture  contentj  Q)  saturated  pcimoabilily,  (4)  unsaturated  permeability^  and 
(5)  Adorberg  limits.  Addidonaliy,  visual  descriptions  of  samples,  using  ilie  Urdfied  Soil  Class itlcation 
System  (USCS),  should  be  recorded.  Field  testw  such  as  liead  apace  analyses  can  al&o  bo  conducted. 

Soil  samples  for  chemical  analyses  can  be  collected  either  as  grab  sampleH  or  composite  aamples.  A  grab 
sample  is  collected  from  a  discrete  location  ov  depth,  A  composite  sample  conisists  of  soil  combined  fi'om 
more  than  one  discrete  location.  T>Ti^silly,  composite  Siimpies  consist- of  soil  obtained  from  seveml 
locations  nnd  homogenized  in  a  stainless  steel  or  Tclilon"^  pan,  iray,  or  baggie.  Refer  to  the  site-spceilic 
Quality  Assurance  Project  Plari  (QAPP)  for  methodology  for  composite  sample  coUccLion.  Samples  for 
volatile  oiganics  ajiatysrs  should  not  he  composited. 

All  soil  sajuplcs  collected  should  bo  pacLiiged  and  shipped  to  the  laboratories  in  accordance  with  SOP 
G 1 9.  A 1 1  n  0  n  ded  i  cated  n  r  n  o  i  id  i  sp  osab.lc  cqu  ipmont  u  sed  for  so  il  sam  p  I  i  i^g  shoul  d  be  dcco  i  itatn  inai  ed 
between  sampling  locations  in  Eiccordance  with  SOP  002. 

2.1  SOIL  SAMPLE  COLLECTION  J’ROCEOURES 

Soil  samples  can  be  collected  ag  discrete  samples  for  volatile  organic  compound  Q-'OC)  analysis  using 
specialized  equipment  for  preservation  in  the  laboratory  or  in  tlie  held.  Soil  sEtmpies  collected  for  non- 
VOC  analysis  eaii  be  eollceled  as  eitlier  grab  or  composite^ samples  using  standai^d  equipment. 

1.1.1  Procedure  for  Preserving  and  Collecting  Soil  Samples  for  VOC  analysis 

Samples  collected  for  VOC  analysis  using  Iraditioiial  melliods,  sudi  as  collection  in  a  Jar  with  no 
proservalion,  are  shown  to  yield  nonrepresentative  gajuplcg  due  to  loss  of  VOCy.  To  prevent  such  losses, 
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preservaLioii  witli  meihaiiol  or  sodium  hi  sulfite  may  be  used  to  iniairni^e  volatilization  and 
biodegradation.  This  preservation  may  be  performed  in  the  iaboratoiy  or  in  the  fields  depending  on  tlie 
sample  collection  nietbodology  used.  The  specific  sampling  metliodology  will  be  specified  in  tiio  projeot- 
specific  QAPP  or  workplan. 

Soil  samples  to  be  pre£^or\'C^l  in  Ihc  kboratoiy^  are  collected  using  SW-846  Method  5035.  For  samples 
preserved  in  tlie  Held,  laboi'atories  may  perform  low-ievcl  analysis  (sodium  bisLiifaic  preservaUon)  or 
high-  to  medium -level  analyses  (me  llianol  preservation),  depending  on  llic  projoct-specific  QAri’. 

The  following  procedures  outline  the  necessary  steps  for  collecting  soil  samples  to  be  preserved  at  the 
laboratory,  and  foi'  conecting  soil  samples  lo  be  preserved  in  the  field  wiQinicLh^nol  or  sodium  bisulfate. 

2.1.  Id  Soil  Samples  to  be  Ptesci-vecl  at  the  Laboratory 

Soil  samples  collected  for  VOC!  analysis  that  ai  e  to  be  preserved  al  tlic  laboratoty  shall  be  oblaintxl  using 
a  hiuid-opcratcd,  hermetically  sealed  sample  vial  such  an  EnCoi'e'^^  sampler.  Each  sample  shall  be 
obtained  using  a  reusabb  sampling  handle  ("T^'  handle)  tlitii  can  be  provided  with- the  EnCore^^^  sampler 
when  requested  and  purchased.  Collect  the  soil  sample  in  the  following  mamier  for  each  EnCore'  ''^ 
sampler. 

The  TnCore'^’  sampler  is  loaded  into  tlic  “T"  handle  witii  the  plurkgor  fully  depressed.  Press  die  "‘T’ 
handle  .into  the  soil  to  be  sampled.  The  plunger  will  be  forced  upwai'd  as  the  cavity  fills  with  soil.  \Mien 
tlio  sampler  is  fill,  using  tlie  “T’  handle,  rotate  the  plunger  and  lock  it  into  place.  If  the  plunger  does  not 
lock,  dieii  it  is  not  fli.ed  with  soil.  Soft  soil  may  roqiih'C  several  plunges  nr  forcing  soil  agiujisl  a  hai'd 
surface  sucli  as  a  decontaminated  sample  (  towel  to  ensure  headspace  has  been  cUiuinated,  Remove  soil 
fiom  the  outside  of  the  samplci'  so  a  tight  seal  can  be  made  bctw'ccn  the  sample  cap  and  die  0-ring.  With 
Koil  slightly  piled  above  d^e  rim  of  the  sanaplcr,  force  the  cap^oii  until  tlie  catches  hook  the  side  of  the 
sampler.  Remove  niiy  suiTacc  .soil  fj-om  outside  of  lire  sampler  and  place  in  the  foil  bag  provided  witli  tlic 
sampler.  Label  the  bag  with  sampie  location  iiifonnalion.  Typically,  collect  tlirce  EnCorc"'^'  saniplers 
per  sample  location.  Deooiktaminatc  die  'T"  handle  between  ijample  local  ions. 

Using  Ihc  Ti’iLore'-'^  sampler  eliminates  tlic  need  for  field  preservation  luid  ihc  shipping  restrictions 
associated  with  preservatives.  A  con^plete  set  of  iiisductions  is  included  with  each  EnCorc™  s^ajnplej’. 
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After  tlie  EnC?oire“^’  samples  arc  collected!,  they  ihookl  be  phjced  on  ice  immedtEitely  and  delivered  to  Ihc 
laboratory  within  4H  liotirs.  Tlie  samples  niust  be  preserved  by  ihe  laboralory  wilhin  4S  hours  of 
collection. 

1AA.2  Soil  Samples  (o  be  rmerveil  in  the  Field 

Soil  snniples  pi'eseived  in  the  field  may  be  prepared  for  analysis  nymg  bolh  the  iow-level  (soditii-n 
bisuifate  preser\^ation}  and  high-  to  medium-leve]  (tnethanol  piescrvalEon)  methods.  If  samples  effervesce 
when  placed  hi  proservalive,  it  is  necessaiy  to  collect  a  samjde  unprescrvetl,  in  deionized  water.  In 
addition,  an  Linprcscrved  sample  for  detemiination  of  nioisEure  content  must  also  be  collected  when 
collecting  soil  samples^  to  be  preserved  in  the  Tie  id. 

[Methanol  Preservation  (High  tn  Medium  Level),  Bottles  imiy  be  piie-spikod  with  methanol  m  the 
iahoratoiy  or  prepared  in  the  field.  Soil  samples  to  be  preserved  in  the  field  wnLh  methanol  yhatl  utilize 
40-  to  60-niiiIliliter  (inL)  glasii  vuih  with  yeptum-iiued  lidj^.  Each  sample  bottle  shHiIl  be  filed  with  25  mL 
of  demonstrated  atialyte-frec  pnrge-and-trap  gf5^<lc  3  rnulhanot.  The  preferred  inediod  for  adding 
inefbEtnol  to  Lhe  yumpte  bottle  is  by  removing  the  lid  and  using  a  pipette  or  sealed  syringe  to  add  the 
iiiethano!  d  if  cell  y  to  the  boUle. 

Soil  shall  be  collected  with  the  use  of  a  decontatninated  (or  disposable),  srt^all-diaineter  coring  device 
such  as  a  disposable  VGA  pUmger.  The  outside  diameter  of  the  coring  device  must  be  smaller  than  the 
inside  of  tlie  sample  bottle  neck.  To  collect  the  sample ,  pull  (he  plunger  back  to  the  recjuired  location, 
inserE  it  into  the  sod  to  be  sampled,  ]>ush  the  coring  device  into  the  soil,  extrude  the  soil  sample  into  the 
mcEluiiiol-preserved  sample  boLtle,  and  cap  the  bottle  Eightly.  Swirl  the  sample  (do  not  shake)  in  the 
nicchanol  to  break  np  the  soil  such  ilui(  all  of  Ihe  soil  is  covered  with  methanol.  Place  Ehe  sample  on  iec 
immediately. 

Sodium  Bisulfate  Preservation  (l^aw  Level).  Routes  may  be  prepared  in  the  laboratory  or  in  the  field 
with  sodium  bisulfate  solution.  Samples  to  be  f  e!d-pre&ervcd  itshig  sodium  bisulfate  are  collected  using 
the  HiLine  piocediirey  described  for  methanol  presei'vatinn. 


MuckRockPost-Camp_April2019_000246 


Tcira  Tech  EM  Lie,  -  Environment^L  No.  005 
Titled  Soil  Sampling 


Page  7  of  1 7 
Revision  No.  2,  June  2U09 
Las1  Reviewed:  June  2009 


2.1.2  Procedure  for  Collecting  Soil  Smnples  for  >  on-VOC  Aiinlyscs 

Jiamples  eoilecLed  for  uon-VOC  analyses  may  be  collected  ua  either  grab  or  composite  samples  as 
follows.  Using  a  sampling  device^  transfer  aporlioii  of  soil  to  be  sampled  to  a  sLiinlcss  steel  bowl^ 
disposable  inert  plastic  tray,  or  baggie.  Remove  roots,  vegetation,-  slicki;,  and  stojies  largej-  than  the  size 
of  pea  gravoL  Thoro  uglily  mix  the  soil  to  obtain  as  uniform  a  Lcxtnrc  and  color  us  pTueticable.  Transfci' 
Uie  roixed  soil  to  the  appropriate  siunple coiiLaiiioi'S  and  close  the  conminers.  Idacc  tlic  sample  containers 
immediately  on  ice. 

2.2  TEST  PIT  AST)  TRRNCi  I  SOIL  SAMPLING 

Test  pit  and  trencJi  soil  StUnpling  is  conduded  when  a  complete  tioii  profile  is  required  or  as  a,  means  of 
locating  viiiually  delectable  contamination,  'i’his  Ly^^c  of  sampling  provides  a  detailed  <lcscripllon  of  the 
soil  profile  and  nllov'?:  for  multiple  samples  (o  be  collected  from  specific  soil  horizoo^s.  Prior  to 
conducting  imy  test  pit  or  Lfench  excavation  with  a  baeilioe,  1lie  sampling  team  sliould  ensure  ihitL  the 
sampling  area  is  cleai'  of  utility  lines,  SLibsiirface  pipes^  and  poles. 

A  lest  pit  or  trench  is  excavated  by  momnicntally  removing  soil  material  witli  abackhoe  bucket.  The 
excavated  soil  is  placed  on  plastic  sheetii^g  well  away  from  Lhe  edge  of  the  teat  pit.  \  lost-pit  should  no1 
be  exeava.tcd  to  depcbf?  greater  than  4  feel;  unless  ils  walls  are  properly  sloped  or  stabilized.  No  personnel 
shall  enter  any  test  pit  or  trench  excavation  over  4  feet  deep;  such  action  would  constitute  confined  space 
entry  and  mu5t  conform  with  Uccupadonal  Safety  and  Health  Admini.strELtion  (OSH A)  ixjguLatioo??  at  Title 
29  of  the  Code  of i^'ederal  Ri'guluihf^.i'  §  1 910. 

Personnel  entering  the  icsLpil  may  be  exposed  to  toxic  or  explosive  gasc3  and  oxygen  deficient 
environmonLs.  Air  moniloring  is  requii  ed  before  entering  Ihc  test  pit,  and  tlie  use  of  appropiiatc 
respiratory  gear  and  protective  clotliing  is  matidatoiy.  At  least  two  persons  must  be  present  at  the  test  pit 
before  siunpliiig  persomicl  may  enter  the  excavation  and  begin  soil  sampling.  Refer  to  projccl-spccilio' 
Health  and  Safety  Plans  for  required  safety  proccdiiJ’es  foi'  excavations. 

Soil  samples  can  also  be  obtained  directly  liom  tlic  backhoe  bucket  or  from  tile  excavalod  materia)  after  it 
has  been  removed  Emd  deposited  on  plastic  sheeting.  The  simipling  pcrsonjLol  shall  direct  the  backhoe 
excavator  to  obtain  material  from  tiie  selected  dopQi  and  location  witliin  the  excavation.  The  hackboe 
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nperaior  sliall  scL  (he  backhoe  biEuket  tni  tJie  grouttd  iji  a  designated  location,  a1  a  yufficiem  distance  from 
tlie  excavation  to  allow  the  iiitmplor  safe  Etccess  to  the  huckei.  The  backhoc  operator  shall  diseiigage  the 
controLs  and  signal  to  the  samples'  that  it  is.  safe  lo  approach  the  bucket.  The  soil  sample  shall  then  be 
oollccLcd  from  ihe  center  of  the  backhoe  bucket  to  reduce  ihe  potential  for  cross-contamination  of  (he 
sample. 

■fe.st  pits  are  not  practical  for  sampling  eh  ticpdis  gs  eater  than  1 5  feet.  Jl'soil  sflmpics  arc  required  from 
depths  greater  than  15  feet,  samples  should  be  obtained  using  test  borings  instead  of  test  pits.  Test  pits 
arc  also  usuidly  hmited  to  a  few  feet  below  the  water  table.  In  some  cases,  □  pumping  system  tnay  be 
required  to  coniTol  I  he  water  level  within  the  pits. 

Access  to  open  test  pits  should  be  restricted  by  Che  use  of  (lagging,  tape,  or  fencing.  Tfa  fence  is  used,  it 
should  be  erected  at  IcEiyt  6  feet  from  the  perimeter  oj'die  LesL  piL  The  test  pit  should  be  backrtllcd  as 
soon  as  possible  a  Her  samplLtig  is  completed. 

Various  cquipiiiem  nujy  be  used  to  c<)llect  soil  samfiles  from  the  walls  or  bottom  of  a  test  pit.  A  hand 
auger,  bucket  augci'i  or  core  sampler  can  be  used  to  obtain  san^plcs  fratn  various  depths,  A  trier,  trowel, 
BnCore"’^^  sampler,  VC) A  plunger,  or  sfioon  can  be  used  fo  obtain  samples  from  the  walls  o]'  pit  boUoni 
surface. 

2.3  SURFACE  SOIL  SAMPLING 

The  siirfitec  soil  sampling  equipment  presented  in  this  SOP  iy  bcsl  yuited  for  sampling  to  depths  of  0  lo 
fi  feet  below  grotmd  yuiTcicc  (bgs).  The  yample  depth,  sample  analyses,  soil  lype,  and  soil  moisture  will 
also  dietare  the  most  suitable  sampling  equipment.  Prior  to  sample  collection,  the  sampling  locEUions 
shoLild  be  oloEtred  of  Euiy  surface  debris  such  as  twigs,  rocks,  and  liEter.  Tlie  following  table  presents 
vLirioLis  surface  soil  sampling  equipn^ent  and  their  effective  depth  ranges,  operating  means  (manual  or 
power),  and  sfiinplc  (ype^  coilected  (disturbed  or  undistiubed). 
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Snmpliug 

Equipiueilt 

EtTcctive  Jlepih  Raikge 
(feet  bgs) 

Operatliig 

Menus 

Sample  Type 

Hand  Auger 

0  IjO  6 

Manual 

Disturbed 

Bucket  Auger 

0  Lo  4 

Tower 

Dismibed 

Core  Sampler 

t)  to  4 

Manual  or 

Tower 

Undisturbed 

-  PM.'  - 

Bn  Core  ' '  Siuiiplcr 

Not  Applicable 

Manual 

Disturbed 

Spooix'Spatula 

0  to  0-5 

Manual 

Disturbed 

Ti'owel 

0  to  1 

Maiiiiiil 

Diaunhed 

VO  A  Piuiigei- 

Xot  Applicable 

Manual 

Di^itiirbed 

The  proeedurcs  for  using  tliese  vaiiouii  types  of  sampling  equipment  arc  dif>cus?ied  below. 


2,3.1  Hand  Auger 

A  liiiiid  auger  equipped  witli  cxicnsioiis  and  a  handle  is  used  to  obtain  samples  from  depths  of  up  to  6 
feet  1>gs.  If  necessary,  a  shovel  may  be  used  to  excavate  the  topsoil  to  reach  the  desii'ed  subsoil  level  If 
topsoil  is  removed,  its  thickness  should  be  I’ecorded.  Siunplcs  obtained  using  a  hand  augei'  are  diFiturbed 
m  their  collection;  dcLcmujiing  the  exact  depili  ai  wlij.ch  samples  are  obLained  is  dilficult. 

The  hand  auger  is  screwed  into  the  soil  at  an  angle  0145  to  90  degrees  from  hori^ojital.  Wlieti  tlie  entire 
auger  blade  has  penetrated  soil,  Lhc  auger  is  removed  from  lire  soil  by  lifting  it  straight  up  wKiiout  turning 
il  if  possible,  [f  the  tiesired  sampliEig  depth  has  not  been  reached,  the  soil  is  removed  from  the  auger  imd 
deposited  omo  plastic  sheeting.  This  procctlurc  is  repeated  until  Lhe  desired  depth  is  reached  and  Llie  soil 
sample  is  obtained.  I’he  a  tiger  is  then  reii^oved  from  tlie  boring  acid  the  soil  siuiiple  is  collected  directly 
fi'om  the  auger  into  an  appropriate  sample  coiiLuincr, 
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2.3.2 


Buckel  Auger 


A  bucket  tuLger,  equipf^ed  similarly  af^  the  hapKl  aitgor,  is  used  Lo  obtain  disturbed  samples  froru  dcplJis  of 
up  to  4  feel  bgs.  A  buckef  auger  should  he  used  when  saiflpliiig  atony  or  dense  soil  that  prohibits  the  use 
of  a  hand-opcraled  eore  or  screw  auger.  A  bucket  auger  with  closed  blades  is  used  in  soil  that  canjiot 
generally  be  jicnet rated  or  retrieved  hy  a  eorc  sampler. 

The  bucket  atiger  is  rotated  while  dowinvard  pressure  is  exerted  uinil  Lhe  bucket  is  full.  The  bucket  is 
then  rerhovuti  from  the  borings  lire  collected  soil  is  placed  on  pia^^tie  slice  ling,  and  this  procedure  is 
repeated  until  the  appropriaic  depih  is  readied  and  a  sample  is  obiaincd.  The  buckel  is  then  removed 
from  the  boring  and  the  soil  sample  is  tratisferix^d  from  the  bucket  to  tin  apjiropriate  sample  coiitEUucr. 

2,3J  Core  Sampler 

A  hand-operated  core  sampler  (Figure  1),  dmlhirly  equipped  as  the  hand  auger,  is  itscd  to  obt^hn  samples 
from  depths  of  Lip  to  4  feet  bgs  in  unconipacted  soil.  The  eoic  sampler  is  capable  of  retrieving 
undistLii'bcd  soil  samples  and  is  appropriiite  when  low  concentrations  of  molals  or  organics  are  of  concern. 
The  core  sain  pier  should  be  consume  ted  of  siainlcss  ylcel.  A  poiyjiropylene  core  sampler  is  generally  not 
siiiJabk  for  sitmpiing  dense  soils  ot  sampling  at  greater  depths. 

The  core  sampler  is  pressed  into  ihe  soil  at  an  angk  of  4?  to  90  degrees  from  hoi'izortial  and  is  roiuicd 
when  Lhc  desired  depth  is  reached.  The  core  is  then  removed,  imd  Lht  ii ample  is  placed  into  an  aEiptoptiatc 
sample  container, 

2.3.4  Slinvd 

A  shovel  may  be  used  to  oh  Lain  iai'ge  quajuitics  of  soil  iha<  E^rc  noi  reitdily  obtained  with  a  tmwch  A 
sliovcl  is  uyed  when  soil  samples  fro]n  depths  of  up  to  6  feet  hgs  arc  Kt  be  colkctetl  by  hajid  excavation;  a 
Lilitig  sj)ade  fs.haq’isliootcr)  is  rccoinnicndud  fur  excavEUion  and  sampling.  A  standartl  stool  shovel  mEiy  he 
used  for  excavation;  eithei'  a  .stainless  steel  or  polypiopykne  shovei  may  be  u.sed  for  sainjiling.  Soil 
ex0E'tVEs[ed  from  above  the  desired  sampling  depth  should  bo  slockpikd  on  plastic  sheeting.  Soil  samples 
yhuLiid  bo  co Heeled  from  the  shovel  and  placed  into  the  .sample  coniaifior  usiiig  a  Htainless-steel  scoop, 
plastic  spoon,  or  other  appropriate  (uol. 
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2.3*5  Trier 


A  trier  (Figure  3)  is  iLsed  to  siunple  soil  IVom  depths  up  to  1  foot  bgs.  A  trier  should  be  made  of  stainless 
steel  or  po[>propylene.  A  chronic-plated  steel  Uier  may  be  suitable -when  samples  arc  lo  be  analyzed  for 
organics  and  heavy  metal  content  is  not  a  concerm 

Samples  are  obtained  by  iiiscLting  the  p-iei’  inlo  soil  at  fui  angle  of  up  to  45  degrees  Lorn  horizontal.  J’he 
trier  iy  rotated  lo  eti<  a  core  and  is  then  pulled  from  lltc  soil  being  sampled.  The  sample  is  then  ti'ansferred 
to  art  appropriate  samjde  container. 

2,3.6  Tiowel 

A  trowel  lr  used  to  obUiiiL  surlaec  soil  samples  that  do  noL  loquirc  excavation  beyond  a  depth  of  I  foot.  A 
trowel  may  also  be  used  to  collect  soil  aubsmnpks  froiu  profiles  exposed  in  Icsl  pils.  Use  of  a  nowel  is 
pi'actical  when  sample  volumes  of  approximately  1  pint  (0.5  liler)  or  less  are  to  be  obLaiiicd.  Tixeess  soil 
should  be  placed  on  plastic  sheeting  until  sampling  is  completed.  A  tiowel  should  be  made  of  stainless 
steel  or  galvanized  steel,  ll  can  be  purchased  from  a  hardware  oi'  gai'den  store.  Soil  siiinplcs  to  be 
analyzed  for  organics  should  be. collected  iishig  a  stain! e.=3s  steel  trowel.  Samples  may  be  placed  directly 
ITom  the  trowel  into  sample  conUimcrs. 

2.4  SimSURFACK  SOIL  SAAIPLING 

Subsurface  soil  sampling  is  accomplished  in  coiijimodon  witli  borehole  drilling,  for  soil  samplijig  from 
depih^j  greater  than  approximatjly  6  feet  bgs.  Suh surface  £>oil  sampling  is  frequently  coupled  whh 
exploratory'  boreholes  or  mo  id  tori  tig  well  installaLion. 

Subf>urface  soil  ^sampling  may  be  conducted  using  el  driDlng  fig,  porver  auger^  or  dirceLpusl]  tcclmology 
(Dri').  Sclceiion  of  sampling  equipmeril.  dopeiidd  upon  geologic  condiiioni  anti  the  .scope  of  the 
Hampling  program.  Two  tyjjes  of  Siamplei’.s  used  with  mtiehine^drlvcn  augers — tiie  spiii-spoon  sajuplcr 
and  the  Ihin-WEtil  tube  sampler — are  discLiS-Sed  below.  A\[  sampling  tools  iihoukl  be  clemmed  before  and 
after  caeh  use  in  accordance  witii  SOP  No.  002  (Cveneral  KqLiipniciitDceontajni nation).  Boili  lire  ijplil- 
spoon  sampler  aii(t  llte  chin- wall  tube  sampler  can  boused  to  collect  undisturbed  samples  from 
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uneonsoEidiited  soils.  The  |>roeedure.s  using  tlie  sfilil-sppon  and  ifdn-wall  tube  samplers  ate  presciued 
below. 


2.4  J  Split-SpooEL  Sampler 

Split-spoon  samplers  are  available  in  a  vattety  of  lypes  and  si^es.  Si(e  eoiiditions  and  prujecL  needs,  such 
as  large  sanipie  volume  for  multiple  analyses,  detei  mitie  tJie  specific  type  of  spliuspoon  sanipier  to  be 
used.  Figure  3  shows  a  generic  split-spooii  sampler. 


The  .split-spoon  samplei'  is  advanced  into  flic  undistuThed  soil  benetuh  ihe  botlom  of  the  casing  or 
borehole  using  a  weighted  liammer  and  a  drill  [od.  The  relationsldp  between  liamincr  weighh  iiitinmer 
drop,  and  number  of  blows  required  to  advance  the  split-spoon  sampler  ii^  6-inch  increments  indicates  Uie 
licnsiiy  or  consistency  of  the  subsuffaec  soil.  ARcr  Lhc  split-spoon  sampler  has  been  diiveii  to  its 
intended  depth,  i&  should  he  removed  carefully  to  avoid  loss  of  sample  m^ilenal.  In  rioncohesive  or 
salLEraled  Hoil,  a  catcher  or  basket  should  be  used  to  help  retain  the  satnpie. 

.After  the  split -spoon  sampler  is  removed  from  the  casiiEg^  it  is  detached  from  (he  drill  rod  and  opened.  If 
VGA  samples  are  to  be  collectetl,  EnCore™  samplers  or  VGA  plungers  should  be  tilled  w-ith  soil  taketi 
directly  from  the  split-spoon  sampler.  SfUTtples  foroihcr  spccifn;  chemical  analysey  yhouid  be  taken  as 
soon  as  the  VGA  sample  has  been  collected.  The  remaitider  of  the  recovered  soil  caj]  llteii  bo  used  for 
visual  claHHifiealion  of  the-  yampband  containerized  for  physical  analysis.  Tlie  entire  sample  (  except  for 
lhc  top  several  inches  of  po.ssibty  disturbed  material)  is  retained  for  antilysis  or  disposal,. 

2,4.2  Thin-Wall  Tube  Sampler 

A  th  in-wall  tube  sampler,  some  Limes  called  the  Shelby  tube  [Figure  4),  is  used  to  collect  soil  samples  for 
geophysical  analysis,  T ube  samplers  arc  best  suiEcd  for  collecting  cohesive  soils  such  as  clays  and  silts. 
The  tube  sainpler  may  be  pressed  oi'  driven  into  soil  inside  a  hollow-stem  auger  lliglih  bore  casing, 
or  imcased  horehoJe.  The  tube  sampler  h  pressed  into  the  smil,  witliout  rotation,  to  the  desired  dcpEli  or 
Linlil  refusal.  If  lhc  Lube  caimol  bo  advtiiieed  by  pushing,  it  may  be  necessary  to  drive  it  into  the  .soil 
withoul  rob  lion  using  a  hammer  and  drill  rod.  The  lube  sampler  is  then  rotated  to  eolleet  the  sample  from 
the  soil  and  I'emoved  from  the  lin rehole. 


MuckRockPost-Camp_April2019_000252 


Page  13  of  17 
RcviiiionKo.  2,  lime  200'^ 
r.-a^t  Reviewed:  June  2009 


Tetra  Tech  RM  Inc.  -r-nyiro n mental  isOr  Ho.  005 
Title:  Soil  SampPng 


After  vennival  <if  the  lube  sampler  from  tlic  di’illing  equipment,  the  tube  siuiiplcr  should  be  inspected  for 
adequate  sample  recovery.  The  sampling  procedure  should  be  repeated  uiiliL  an  adequate  i^oil  core  is 
oblained  (if  sample  material  can  be  retained  by  the  Lube  sampler),  Tlie  soil  core  obtained  shOLild  be 
documented  in  the  logbook.  Ally  disturbed  soil  is  removed  from  celcIi  end  of  the  tube  sampler,  TP 
chemical  analysis  is  required,  VGA  samples  must  be  coJlectcd  immcdi^iljcly  after  the  tube  sampler  is 
withdrawn.  RnCore samplers  or  VCJA  piuiigei'S  should  be  filled  wdth  soil  taken  directly  f-om  ^hc  tube 
fianipler.  Before  luse.  and  during  storage  and  Iranspoif  the  tube  ?:anipier  should  be  capped  wilh  a 
nonreaedve  mn-ljorial.  For  physical  sampling  pai'aineters,  the  LtEbe  is  scaled  using  plastic  caps.  The  top 
and  bottom  of  ihe  tube  sampler  should  be  lEiboicd  and  Lhe  lube  sampler  should  be  stored  tic  cord  ingiy. 

2,4.3  Dii  tet-Fush  Technology  Sampler 

G  cop  robe  systems  utilize  DPT.  In  m:my  cases,  DPT  is  less  cxpetisive  and  faster  ihim  colled  ing  soil 
samples  vdth  a  standard  drilling  rig.  In  addition,  the  use  of  DL’T  causes  minimal  distiii’baace  to  the 
ground  sinfaec  atid  geueJ'atcs  litfe  to  ito  soil  cuttings.  DPT  uses  acetate  nr  cleaj-  polyvinyl  chloride 
(PVC’)  sleeves  for  collecting  soil  samples.  Use  of  the  Cieoprobe  system  is  describctl  in  SOP  Xo.  054. 

Upon  retiieval  of  the  sampling  red  from  the  groundj  the  sample  sleeve  is  c?i.lriidcd  honi  the  sairipliug  lod. 
llie  sleeve  is  sliced  lengthwise  tw'ice^  to  open  the  sleeve.  Soil  samples  can  be  collected  directly  from  the 
opened  sleeve.  If  VGA  stunpies  are  to  be  collected,  RnGore'^^  samplers  or  VGA  plungers  should  he  tilled 
with  soil  talccii  directly  from  the  opejied  DPT  sampler.  Samples  for  other  specific  cheinical  analyses 
should  1>e  take]!  after  the  V^OA  sanipb  has  bccin  collected.  The  remainder  of  the  recovered  soil  can  then 
be  used  for  visual  clitssifLCiilior^  of  the  sample  ajid  contELineiized  for  physical  analysis,  Tlic  entire  sample 
is  retained  for  ajvalysia  or  dusposEil. 
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FIGURE  3 

GENERIC  SPLIT-SPOON  SAMPI.RR 
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FIGURE  4 

TIIIN-WALL  TUBE  SAMPLER 
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LO  BACKGROUND 


Complete  and  accurate  field  doeuincncation  if?  critical  to  a  successful  project  and  the  field  log  boolc  is  an 
important  tool  to  support  iicld  documentation  needs.  The  field  logbook  should  inclnde  detiiiied  reeords  of 
till  field  activities,  document  interviews  with  people,  and  record  observations  of  conditions  at  a  site. 

Rnti-ies  should  be  described  in  a  level  of  delail  to  allow  personnel  to  reconstruct,  after  the  fact,  uclivitics  and 
events  that  occurred  duiing  their  field  assignment?.  PurLhonnojre,  entries  should  be  limited  to  facta, 

Avoid  specuiiition  related  to  field  events  and  do  not  record  heai^ay  or  Linfounded  infnmfialion  ihai  may  be 
presented  by  other  parties  dunng  field  activities,  hoi-  exiunplc,  do  not  record  tlieorics  regarding  the 
pi’esei^ce  or  absence  of  contamination  when  yoLi  arc  collecting  field  aeir?cijiiig  data  or  speculation  regaidjJ)g 
the  rea&0J)S  for  a  pi'operty  owner’s  refti&al  to  gi'ant  access  for  sampling. 

Field  logbooks  are  considered  accoun Liable  documents  in  enforcement  ptoceedings  and  miiy  be  subject  to 
review.  Therefore^  the  entries  in  the  logbook  musL  be  accurate  and  detailed,  but  should  not  ccntiun 
apocLiliUiv«  informiLtion  that  could  conllict  ^vlth  intbi- in ati on  presciiLed  in  f>ubfiequent  project  deliverables 
and  correspondence.  Also  be  aware  tliat  the  fieid  logbooks  for  a  site  may  be  a  primary  source  of 
inrormaboii  for  depositions  and  oLficr  legal  proceedings  ihatinay  occur  moniiks  or  years  afier  field  work  is 
complete  iind  long  after  our  memories  have  faded,  Tlie  accLiiiic>%  uea(ncss,  and  completeness  of  field 
logbooks  are  essential  for  recreating  a  meaningful  liccount  of  events. 

U1  PURPOSE 

The  purpose  of  Lids  standard  operating  procedDro  (SOP)  is  to  pm  vide  guidance  to  ensure  that  field  logbook 
documentation  collected  during  field  activities  meeis  all  requirements  for  Ils  later  use.  Among  other 
things,  field  logbooks  may  be  used  for: 


•  Identifying,  locating^  labeling,  LUid  iruckijig  ."Samples 

•  Recording  site- activities  and  tiic  whereabouts  of  field  personnel  throughout  the  ckiy 

•  Documenting  any  deviations  from  the  projccl  approach,  workplani),  quality  assurance  project 
plans,  health  and  safety-'  plans,  sampling  platvs,  and  any  changes  ij]  project  persomei 

•  Recording  aJTival  and  departure  limes  for  J:icld  personnel  each  mom  Ing  and  evening  and  weather 
conditions;  each  day 

•  Descri  bing  photographs  ttiken  d  li  ring  the-  proj  cet .  ■ 


I 
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hi  addition,  tJiedata  recorded  in  Lhu  Held  logbook  may  later  assist  in  (he  [tiLeipretadon  f>fanaly(icji I  results. 
A  compete  and  liceurale  logbook  also  aids  in  inaiiiUtining  qualit^^  control  bccansc  il  ean  verify  adliereiice 
to  3>rqjeci:  scope  and  requirements. 

1.2  SCOPIl 

Tins  SOP  esiablishes  the  general  requirements  and  procedures  for  docamenfing  site  aeliviiitis  in  the  field 
IdgbooL 

L3  OKTIMTIONS 

None, 

1.4  Rr:rERrACES 

Cotiipfon,  R.R.  1 9^5.  GVoA.^^1,'  in  //jc  Field.  John  Wiley  and  Sons.  New  York,  NY. 

1.5  REOtllRLMENTS  AND  RESOURCES 

The  following  items  aie  inquired  for  fie  Id  iioUilion: 

•  Field  logbooks 

•  Ballpoint  pens  or  Sharpies  with  pennanent  waterproof  ink 

•  b-iiich  ruler  (optional) 

Field  Lotihnoks  shOLild  bo  bound  {^ewn)  %vjth  walci'-resi  slant  and  tseid-proof  covers,  and  cacli  page  a  ho  aid  have 
preprinted  lines,  numbered  pages,  and  a  suigle  colamn.  They  should  be  tq.^pro^imately  7'/^  by  4^/2  inches  or 
8'/2  by  ]  I  inches  in  size.  Loose-leaf  sheets  arc  not  aceepLahle  for  use  as  field  norcs.^  irnotCii  rtre  written  oEi 
loose  paper,  they  nuisl  bo  transcribed  as  soon  as  possible  into  n  bound  Held  logbook  by  the  same  person  who 
recorded  (he  notes  oiiginally.  Daltf  co/lec(ion  lo^s  and  field  used  fo  reconi  fiidd  meitjuurefnents 

and  dak}  me  aecepkMe  as  loo.^e- leaf  sheers  mainUiim'd  in  a  fhrce-nng  hinder  with  mt  inhered  pages. 

Edcaliy,  distribution  of  logbooks  sliould  be  controlled  by  a  designated  person  h)  each  office.  This:  person 
assiigns  a  dociimenT  control  number  (o  each  logbook,  and  I'ccords  the  assignment  of  each  logbook 
dislnbuled  (name  of  person,  date  dislributod,  and  project  number).  The  puqxisc  of  (his  procedure  h  !o 
ensure  the  integrity  of  the  logbook  before  its  use  in  ttie  field,  and  to  document  each  logbook  assigned  to  a 
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project,  in  liie  event  Uiat  more  than  one  logbook  is  as.^^igned  lo  a  project,  tliis  procesj^  will  ensure  that  all 
logbooka  ate  accounted  fur  at  project  closeout. 


2.0  PROCEDURES 


The  following  subsections  ptovitlc  general  guidelines  anti  formatting  requireiiionts  for  field  logbooks,  aiid 
detailed  procedLiTes  for  completing  field  logbooks. 

2.1  GENERAL  CUTDELINES 

•  A  Hepai-iile  field  logbook  must  be  iniLiiikuncd  for  each  piujecL.  If  a  site  consists  of  multiple  subsites 
(or  opera blc  units);  designate  a  yeparate  tield  logbook  for  each  subsite.  ^siniihirly,  if  multiple 
activities  are  occurring  simultaneously  requiring  more  than.one  task  leader  (well  installation, 
private  well  yampliJig,  oi'  gcophyyiuul  survey.),  each  task  leader  iihould  meiintain  a  yeparalc  field 
logbook  LO  ensure  that  each  aulivity  documented  in  siiffieicnt  detail. 

•  .^t  larger  ^itey,  a  general  held  log  may  be  kept  at  the  site  h-ailor  or  designated  field  office  to  track 
site  visHors,  document  daily  safety  meetings,  and  record  overall  site  issues  or  occurrences. 

•  Data  lium  multiple  subsites  may  be  entered  into  one  logbook  that  contains  only  ouc  type  of 
infoj'mation  foi-  special  tasks,  stieli  as  penodte  well  water-level  nieiusLircmcnts. 

•  All  logbooks  must  be  bound  and  contain  co nsec u Lively  numbered  pages. 

•  No  pages  can  be  removed  from  the  logbook  for  any  purpose, 

•  All  infoniiaLion  must  be  etitered  usiug  permanent,  watcpjTOof  ink.  Do  not  use  pens  with  ’'wet 
ink,’'  because  the  ink  may  wash  out  if  the  paper  gct-s  wet.  Pencil^^  ai^e  not  pciini.ssibie  for  field 
note?!  because  iufonnatiou  can  be  erased.  Tlic  entries  should  be  vyritten  di'k  enougli  so  Lliat  the 
logbook  cat!  be  easily  photocopied. 

•  Be  sure  that  all  entriea  are  legible.  Use  print  rather  than  cursive  ajod  keep  the  logbook  pages  free  of 
dirL  iiiid  moisture  to  the  exlciit  possible. 

•  Do  not  enter  i  nformaiion  in  (he  logbook  that  is  uol  related  to  the  pi  o  jeci.  The  language  used  in  ihu 
logboolc  should  be  facLual  and  objective.  Avoid  speculation  that  could  conflict  with  infonnatiou 
presented  in  ijuhsequent  project  deliverables  and  correspondence  (see  Section  1.0  above). 

•  Use  m  i  I  itaiy  Lhiii:,  unless  otherwise  spucifietl  by  the  client. 

•  Lieludc  site  sketches,  as  appropikite. 

•  Rogin  a  ticw  page  for  each  day’s  notes. 

•  Include  the  dflte  at  the  top  of  each  page. 

•  At  the  end  of  a  day,  draw  a  siirgie  diagonal  line  through  any  Liiuiscd  lines  on  the  page,  Lind  sign  at 
the  boL-tom  of  the  page.  Note  mid  implement  any  dioiit  specific  rcquiretrtenLs  (for  cjcaniple,  some 
U.S.  Environmeutai  ProLcctioji  Agency  (hVA)  progra-ius  require  each  logbook  page  to  he  signed). 
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•  Write  Jlotey  on  ever>'  Mne  of  tlie  logbook,  Uo  iioL  viklp  .loy  |iage$  oi-  pyils  uiikss  a  day’s 

activity  cneb  in  die  middle  of  a  page. 

•  Ifa  line  is  left  blank  for  some  reason,  eroas  out  (with  a  single  line)  and  iaitiai  to  prevent 
LinnLilhorized  entries. 

•  Cross  out  (with  a  single  line)  and  initial  any  ediEs  to  tEie  logbook  entries.  Edits  should  only  be 
madt’  if  tlie  initial  entay  is  illegible  or  erroneous.  Do  not  make  coti^codons  for  grammar  or  style. 

22  lck;book  format 

The  layoiil  and  oi-ganizatioi^  of  eacli  Held  logbook  should  be  consERient  find  geiioraliy  follow  the  format 
gnidcliues  presented  below.  Some  clients  or  contracts  may  have  specific  formatting  guideliiics  that  differ 
soniewliat  from  this  SOP;  review  client  rcLjLiiteiiients  at  the  Starr  of  the  project  to  lie  Ip  ensure  any 
clicnbspcciric  guidelines  are  ianegrated. 

2.2.1  l.ogbooU  Cover 

Write  die  Ibllowing  inforinarion  on  the  fi'ont  cover  of  each  logbook  using  a  Sharpie  or  similar  type 
pennanent  ink  marker: 

•  Logbook  document  control  ruunber  (assigned  by  issuer) 

•  ^diook  #  of#”  (determined  by  the  project  manager  i  f  tlierc  is  more  than  one  logbook  for  the  project) 

•  Coiilraei  and  task  order  numbers 

•  Name  of  the  site  and  site  loeadon  (city  and  stale) 

•  N  amc  o  f  s  Libs  i  1  c  (or  opc  n\  b  le  unit  h  i  f  a  pp  I  i  e  a  bic 

•  Type  of  activity  (if  logbook  is  for  specdlc  aedvity,  such  as  well  installation  or  indoor  air  sampling} 

•  Beginning  and  ending  dates  of  aedvities  entered  into  the  logbook 

2*2.2  Ttisklc  Cover  ur  First  Psigc 

Spaces  arc  Lis u ally  provided  on  the  inside  front  cover  (or  (he  opening  page  in  some  logbooks)  for  llic 
compajiy  name,  addi'css,  contacl  niirnes,  luid  Lciephone  numbers.  It' preprinted  spaces  foi'this  information 
lire  not  provided  in  the-  logbook,  write  the  intbrniatioii  on  (he  first  available  ]>agc.  hifonrintion  to  be 
included  on  the  inside  trout  cover  or  first  page  includes: 

•  Tetra  Tech  project  majiager  ami  site  rnaiiugcr  and  phone  niimbcivs 

•  Tetra  Tech  olTieo  addresii 
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'  •  Cli  ent  cuni act  and  plio  ne  number 

•  Site  safet)-'  ofTieer  aiicl  pboiie  nuirib^i' 

•  Emergency  contact  pboiie  number  (91 1.^  if  applicable,  or  nearest  ho^spiral) 

•  ^aubeonlriiclor  contacts  and  phone  riLimbcrs 

•  S  Lte  property'  owner  or  prope  rty  manager  coni  ac  i;  infov  mation 

23  ENTLRTNf;  I  INFORMATION  TM  THE  LOGBOOK 

The  following  liyty  provide  guidance  on  tlie  type  oi’ijdbrmation  to  be  included  in  a  typical  field  logbook. 
'rhiH  guidctiice  is  general  and  is  noL  hi  Lend  eel  to  be  all -in  elusive.  Certain  projeetH  or  clients  may  speciTy 
logbook  requirements  that  are  beyond  the  elemenLy  presented  in  this  SO?. 


f  StnemJ  Daily  Entries: 

*  DnciiiTient  what  time  field  personnel  depEnl.  the  Tetra  Tech  office  and  ai'iivc  at  the  hotel  or  siLu.  It 
permitted  by  the  elieiii;  Ic  charge  travel  chiie  lot  site  work^  doeumeiiL  ^^■hac  time  personnel  leave  arid 
arrive  at  the  hotel  each  day.  (This  iiilbi'mation  may  be  needed  at  remote  sites  whore  hotel 

aeco  m  niodati  ons  are  no  L  nca  r  th  c  s  i  te 

e  Indicate  wlien  all  aubcon(ractors  arrive  and  deptirl  Uic  site, 

■  Note  weather  conditions. 

*  InclLtdc  the  date  at  the  top  of  ertch  page. 

*  Documetii  that  a  site  safety  meeting  was  held  and  include  llie  basic  contents  of  the  moeling. 

*  List  the  level  of  proleetioii  to  he  used  forhealUt  and  safety-'. 

*  Suinmari7e  the  day'y  platniod  activities. 

*  Summaii/c  whicli  activitiey  each  field  team  member  will  be  doing. 
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Field  Activity  l^ntries: 

•  Refer  to  field  data  collection  lbnn&  for  demils  about  field  data  coliootion  activities  (for  example 
time,  dale,  depUi  of  ^amples^  field  JiicasuretiieiiLs).  If  separate  field  ianipiing  sheets  are  not  used, 
see  section  below  regarding  logliook  enufes  for  sampling  activities, 

•  Refer  to  well  purge  foi-nis,  well  conslruction  logs,  and  otfiei'  activity-spoeilic  forms  as  applicable 
rather  than  Inckiditig  tliis  type  of  infomiatioti  in  the  field  logbook.  These  other  forms  allow 'the 
itifbrni^i.tion  to  be  more  accessible  at  a  later  date. 

•  Ld&l  any  air  moiiitonng  instmmctitatlou  used^  witli  readings  and  locations. 

•  liefer  to  instamicnl  field  logs  for  etjLiipment  calibration  infonniLL-ion. 

•  SLimmarize  pertinent  conversations  with  site  visitors  (agency  rcprc  scuta  Li  ves^  property  owners, 
client  eoiiLacbj,  and  local  citizens), 

•  Summarize  any  problcjns  or  deviations  from  the  quality  assurance  project  plan  (QAPP)  or  field 
^liuiipling  plan. 

■  Document  the  activities  and  whereabouts  of  each  team  member.  (As  indicated  in  Section  2.L 
multiple  logbooks  may  he  required  to  ensure  sufficient  detail  for  coiiLemporuneous  activities). 

•  Indicate  when  utility  clearances  are  completed^  including  which  companies  paiticipatcd. 

•  Indicate  w^hcii  verbal  access  to  a  propeify  is  oblaincd. 

•  hielude  naines^  addresses,  and  phono  iiumbem  of  any  peifinejit  site  contacts,  property  owners,  and 
any  other  relevant  persoimeL 

•  Doc  u  men  I  when  lunch  breaks  or  oilier  work  stoppages  occur, 

t  Include  appi'oxuna.tc  scale  for  all  diagrams,  TP  a  scale  is  not  avidlable^  write  “noL  Lo  iicalc'"  on  the 

diagram.  Indicate  the  norJi  direction  on  all  maps  and  emss-seotions,  and  label  features  on  each 
diagfam. 

lS  a  nip  ling  Activity  Entries:  The  following  infoi'amtion  should  (ypically  be  on  a  sample  colkcdon  log 
and  referenced  In  the  log  bonl^.  If  tlic  projecl;  does  not  use  sample  sheds  ay  a  result  of  project-specific 
requireruents,  ibis  infornutLion sbotdd  be  included  in  tlic  logbook. 

•  Locaiion  description 

•  Names  of  sample r^i 

•  Collection  time 

•  Designation  of  sample  as  a  grab  or  ooinpoyite  sample 

•  Type  of  sample  (water,  yediment,  soil  gas,  ot  other  iiicdiuin) 

•  On-si Le  measurement  data  (pTT,  temperature,  mid  specific  cnaductiviLy) 
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•  Field  ob^ieiTtition^  (odd's,  weather) 

•  Preliminary'  sample  desorip'tion 

•  4Vpe  of  preservative  ui^ed. 

•  T  nstmiTient  r eiiiUngs ,  if  appl  i  cable 

Closing  Daisy  Entries: 

•  Describ  e  deeuiitaminati  o  n  procedures  {pei ‘SO  nnel  and  eqiiipm  en  t), 

•  Deser  i  be  ban  dling  tuid  disposi  ti  nii  o  f  any  in  vest  i  gat  i  on  -derived  ^vas  tc  s  - 

•  SuirnmiTizc  which  planned  aedvilies  were  conipkLe^:!  and  whicli  ones  were  not, 

•  ^)ote  the  times  thiU  personnel  deparl  silo  for  the  day. 

•  Sunun arize  any  aetivilje&  conducted  afler  depaniog  tlie  site  (pitperwod^,  sample  piiekiigiiig,  etc.), 

THi.=^  may  be  required  lo  document  billtiblc  lime  itiourred  aher  field  activities  were  completed  for 
the  diiy. 

Pbntograpliic  Log  Entries: 

•  hot  digital  photographs^  itkdio^1tc  in  the  text  thaS  photographs  were  Lyken  at^dtlie  (oention  where  Ihc 
photographs  can  be  found  (for  example,  in  die  project  file). 

•  Camera  and  serial  iv 

•  Photogi'apher 

•  Date  and  time  of  photograph 

+  Sequential  iiutnbei'  of  the  photograph  atid  the  film  iioll  number  oi'  disposable  camera  used  (if 
applicable) 

•  ■  Direction  of  photograph 

•  Desoiiplion  of  photograph 

2,4  LOGBOOK  STORAGE 

Cii  s  i  od  y  of  logboo  ks  mu  st  be  mac  ri  ta  i  n  ed  at  a  1 1 1 lines .  Du  rl  ng  fi  e  I  d  ac  d vil  ics ,  1 1  cl  d  pei^omicl  nnj  s  t  keep  th  e 
logbooks  in  a  secure  place  (loclcctl  car,  trahep  or  field  offioc)  when  tbe  logbook  is  not  hi  personal 
possession.  Wlien  the  field  work  is  over,  the  logbook  should  be  ine hided  In  the  project  Iilc,  which  should 
be  in  a  secured  ftle  cabinet.  The  logbook  may  be  refer  euced  in  piepining  subsequent  I'eporls  and.  may  also 
be  scanned  for  inclusion  as  an  append!.^  to  a  report.  I  loweverj  it  is  advi liable  to  obtain  direction  directly 
from  the  client  before  Lnehidhig  the  logbook  as  a  ropori  appendix,  because  its  inclusion  may  noi  be 
appropriate  hi  all  cases. 
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2.5  HEALTH  AND  SAFE'J  Y  {XINSl DERATIONS 


[n  jtldECion  to  the  procediii'es  oistlirit^d  in  this.  S()[\  all  field  be  aware  uf  and  follaw  the  health  and 

iinfety  praelices  lhal  resulL  fioin  the  Activily  Hazard  Aualyye.s  (AH As)  for  a  project.  Tlic  AHAs  include 
critical  safety  procedures,  rtsejuired  controlF:,  and  I’nininuiin  personal  pro  I  ective  equipment  (PPF)  necessary^ 
lo  addre-iis  patentiat  lia^ards.  The  liazards  speeific  to  project  ra.Rks  must  be  idem  i  Pied  and  conl]"c>]Jed  to  the 
extent  practicable  and  communicated  to  all  projcci  poi-^oniieJ  viti  the  approved,  projcct-spccLfie  Healtli  and 
Safety  Plan  (HASP). 
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1.0  BArKOROTLVD 

Sevei'al  instiiimentH  are  available  to  calibrate  lev-  air  flow  rate.  The  soap  bubhli;  meter  meliiod  is  one 
example.  An  air  sampling  ptimp  and  bubble  metej'  Ccilil>rcito]'  are  used  to  calibrate  satnplc  collecting  Joviccs 
inckKling  Iillerii,  iinpitigers,  sLinipling  luboH,  and  coloi'  detector  tubes,  ]f  is  important  to  note  tliat  if  a 
Ratnpling  pump  uses  a  variable  area  Plow  meter  (rotameter)  Ibr  flow  rale  indication,  the  oalibraled  flow  rate 
otbn  must  be  adjusted  for  the  actual  air  pressure  and  Icmpeni-LLn-e  during  sampling.  A  formula  foj- 
detennining  tlie  corrected  flowrate  is  provided. 

LI  PURPOSE 

'Phis  standard  operating  procedure  (!^OP)  estaMi!%bes  the  requiremctits  ami  procedures  for  calibrating  a 
roUimetoT  £^anlplcr  uaing  an  SKC-®  digital  calibrator  (calibrator). 

1.2  scopr 

This  SOP  provides  instruction  ou  calibration  of  a  rotiunotcr  siuiiplcr  by  comparing  a  known  airflow 
tiirougli  tlie  rotameter  a  ampler  ttnd  ihrougii  tlie  SHCdb  soap  bubble  meter  calfhratoJ'. 

1.3  OEFTyTTIONS 

None 

1.4  REFERENCES 

■SKC  Inc.  "'Universal  Plow  Sample  Pump  Model  224-PCXR7  Operiiring  IiiytrLictions.’' 

VorLnf^3764-llEV706. 

S[<.t!!  ]nc.  ■‘"iilecti’onic  Calibrator  Model  712  Operating  Instructions.’’  Lorm  rr3792-Rcv  S  1 1. 
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1.5  REQUIREMENTS  ANR  liESOURCES 


To  Cciiibriiio  an  air  sampling  pump  the  following  equipment  iii  needed: 
'  Air  sampling  pump 

*  SK  d  i  g  i  tal  c  a  I  i  brator  (s  cap  b  Libb  Ic  nicl  er) 

'  Soap  solution 

-  I'emperatuTe  lUiJ  pros&ujrc  gauge 

2.0  PROCEOUIiES 


Thv  J:bl1  owing  procedures  ai'c  useti  to  calibruic  iui  sampling  piitJip  with  an  digiUtl  oaiibniLor: 


1.  The  air  sampling  pump  calibriuion  should  be  cheeked  at  the  beginning,  middle,  and  end  of 
the  sampling  cvcnl  to  doiermine  the  nriginai  loss  in  calibraLLon. 

2.  Place  tbe  glass  bubble  meter  in  the  digitttl  oalibralor  (Pigure  I).  in  general,  if  the  flow  rule 
is  2  liiers/minutc  (L/tnin)  or  greater^  slide  tlie  glass  bLibblc  meier  to  itji  lowest  position  on 
the  stand.  For  flow  rate<i  01500  milliliters  (mL)  or  less,  slide  tlie  glass  bubble  meter  to  its 
highest  position  on  the  stand.  For  intermedia! c  How  rates,  a  bubble  meter  position  betw'oeii 
tlie  extremos  may  bo  best, 

3.  Through  tlie  lowoi'  gas  inlet  tube,  fill  the  liquid  chamber  with  soap  solution  to  a  level  Just 
below  the  inner  glass  tubing, 

4.  AUaeh  1hc  flexible  tubing  to  the  upper  gius  inlet  tube.  Make  this  connection  with  the 
sJiortest  tubing  lenglli  possiblCj  and  avoid  kinks  and  bendy  for  Llie  mosL  aeo urate 
mcasu  laments. 

5.  Test  the  sampler  battery  pack  for  Iijll  charge  by  turning  the  sampler  on  using  the  0N70FF 
swiich  (Figure  I ).  Pj-ess  the  START/HOLD  key  Uion  tlio  Flow  and  Battery^  C^beck  key. 
.Adjuyt  tlic  flow  to  2  L/miii  using  the  flow  adjustment  conlroL  Thv  display  should  indicate 
‘1>atte]'y  OK.  '  in  the  Lippei'  lefl-hiiutl  comer ^ 

6.  While  in  the  baUcry  test  mode,  connect  the  flexible  tubing  to  the  fiKcr  housing  intake.  Set 
flic  sampler  to  the  desired  flow  rate  using  the  flow  adjustment  control. 

7.  Moisten  the  entire  inner  yurfucc  orihc  gaii  bubble  meter  whth  the  ^oap  aoknion.  To  do  this, 
draw  bubblc;>  upward  by  squeezing  tJie  latex  bulb  uiiLil  the  bubbles  travel  the  ei^tire  length 
of  flic  bubble  meter  without  breaking. 
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K.  J^ress  the  ONv'RRSPT  button  on  the  digiLal  calibrator  to  turn  on  tlie  in^tniniem.  Wait  iinlii 
a  "0”  t^j  displayed,  in-dicaLing  the  instrument  is  ready.  Tlicre  should  be  no  bubbles  in  the 
area  of  the  sensor  block  when  tlic  iiiatrument  is  fn^t  turned  on  or  w^hen  icsot  is  pushed. 

9.  Squeeze  tlie  latex  bn  lb  gently  to  gouorale  soap  film  bubbles.  While  the  bubbles  are  being 
timed  through  the  sensoi-  bJnek,  the  bulb  should  not  bo  louohcd  or  orruneous  flow  rates 
m'ay  result.  When  bubbles  pass  Llirough  tlie  lowei^  sensor  in  tlie  sensoi'  blookj  the  “TIMlNti 
IN  PROGRESS'^  symbol  I  '')  should  be  displayed. 

10.  For  Row  rales  above  2  L/min  tlie  auto-bubblcr  elajiip  should  be  used,  .\ilei-  the  bubble 
meter  has  been  moistened  pku;e  the  olamp  oji  the  large  part  of  the  latex  bulb  with  the  open 
end  up.  With  the  gas  flowing,  lightly  tighten  tlie  olaiiip  until  llie  bubbles  begin  to  form. 
Adjust  the  olanip  so  tliat  liie  bubbles  are  going  thiough  tlic  tube  one  at  a  time.  When 
lidjustetl  properly,  liand.s  off  operation  is  possible  and  will  continue  for  a  pei'iod  of  time. 
When  the  bubbles  slop  forming,  tighten  the  clamp, 

1 1 .  Aftej^  the  bubble  passes  Iho  upper  sensor  in  the  sensoi’  blockj  the  dif^play  will  read  out  tlie 
gas  flow  rate,  'i’he  gas  flow  I’ates  measured  by  the  digital  oa  libra  tor  shoLild  be  within 

(}.7  I./mio  of  tbo  flow  rate-  on  ihc  sampler. 

■  12.  Repeat  the  determitiation  at  least  Iwiee  more  and  average  tJie  tJiree  results. 

1 3 .  Meas  Lire  tlie  ai  r  tempe  rtpui'e , 

14.  Record  the  following  data  on  a  calibration  sheet: 

*  Flowrate 

*  P  I'e  R  su  rc  oi'  air  sampled 

*  Air  tomperature 

*  Atmospheric  pressure 

*  Scnal  luimbor  of  the  pump 

*  Pump  number 

*  Date  and  name  of  sampler 

I  .^.  The  expressioQ  for  tlic  eoiicetod  flow  rate  is: 


where 


Qi  “  Qurected  flow  rats  (T./tnin) 

Qo  ^  Calibnuor  flow  rate  (L/mia) 

P(;  =  Atmospheric  pressure  (kiloFascals  or  other  preasu re  units) 
=  Pi'essure  of  n.lr  sampled  (same  tinitti  na  P^) 
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Ti;.  ^  Temperature  during  cabbradon  of  satnpling  pump  (Kelvin:  EC  +  273, 16) 
Ts  =  Tempera iuTc'  of  air  sampled  (Kelvin:  EC  -  273. 16) 


The  corrected  flew  rale  ts  important  to  deteriniiie  when  sampling  at  liigb  elevatioiis  or  when  temperatures 
are  very  low.  U'he  formula  provided  will  help  to  detenninc  ihc  correct  flow  rate  under  sudi  conditions. 
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AIR  SA\iPi  im;  pump  calibration  apparatus 
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AIR  SAMPLING  PUMP 


DIGITAL  CALIBRATOR 
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1,0  BACKGROLIINI> 


l-ligli-vyhimc  iimbienl  air  sampling  for  pai-liculate  matte]'  is  ty[iical]y  conducted  no  charaetenze  the  air  that 
the  public  is  breathing  in  a  J'daUvely  large  area.  It  can  be  conducted  routinely  to  define  air  qiiaiily 
chiiriielcnytics  or  can  be  conducted  in  assoc btinn  with  large-scale  roniavai.'rcmcdiation  projects^  to 
monitor  whdbcr  remedial  aetivilks  impair  air  quality.  Samples  are  typically  suhTriiiied  for  laboraloiy 
anaiysis  for  pailiculate  matter  and  lead.  I  lowever,  sn triples  collected  using  tJiese  techniques  can  also  be 
ujialyzcd  for  oilier  metals.  The  melals  of  concei’ii  arc  generaEiy  selected  based  on  iiii  lakdersta  tiding  of  site 
conditions  and  history. 

The  \J.S.  binvh-onmental  Protection  Agency  (FPA)  developed  Nalknal  Ambient  Air  Quality  Standards 
(KA.AOS)  {40  Code  of  Federal  Reguhilions  [CFR]  Part  50)  that  provide  federal  reference  methods  {FRM) 
for  measuring  total  suspended  particulates  (TSP)  and  lead  in  anibien:  air.  This  standard  operating 
procedure  (SOP)  focuses  on  sampling  TSP  and  metals  tn  compliance  with  the  NA  AQS  rcgtilalion  usiiig  a 
volumetric  flow  coiitrolled  (VF(T  TSP  particulate  ‘iiamplcr.  The  MAAQS  regLilations  do  not  provide 
procedures  for  sampling  oiher  metals  other  than  lead;  however,  laboratories  ruay  a])alyze  stunpks 
collected  in  accordance  with  this  S(^P  fora  vaiiety  ofriletiils. 


1.1 


PllRPOSK 


High'VoUime  anibicnl  iiir  sampling  is  conducted  lo  ehanictei'ize  the  chemical  and  physical  chrtraeicristics 
of  air  in  a  relatively  large  area. 


SCOPE 


This  SOP  describes  procedures  for  conducting  high -volume  ainbscrit  air  sarTipliug  for  TSP  using 

VO  I  Lime  trie  flow  control  equipment.  Samples  eolketed  using  this  methodology  can  be  analyzed  for  TSP 

and  metals. 


DEFIMTTQNS 


flow  restriction  to  pump.  Used  to  collect  calihnition  prvsssurc  rciidings  lhat  are  compared  witli  a  factory- 
provided  calibralion  curve  to  ensure  there  are  no  leaks  or  defects  iji  the  5;amphng  apj>ur[Uus. 

Dick  sun  Flow  Recoixkrj  In.sli'uriictil  used  lo  passively  record  the  pump  late.  A  ]>a[iiej'  disc  That  ls 
designed  to  record  time  and  flow  rate  is  in^^erted  into  the  iiLstrurncnl.  The  paper  disc  rotates  as  time 
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passes.  A  pres?^ure-drivcn  recording  ai'iri  moves  vidth  changes  in  pi'cssnre  in  tlie  pamp.  A  marker  at  the 
end  ol’this  am  recoj'ds  pi  essure  ehiingos  over  time. 

Volumutrlc  Flow  Controller;  Factory-designed  and  ealibrated  means  of  tonli oiling  flow  rate.  Air 
pulled  hy  the  puinp  is  forced  UiroLigli  an  engineered  opening;  the  size  of  this  oldening  is  engineered  to 
provide  approprifttc  flow  rates  foi'  toCai  suspended  particulate  sampling,  'llie  punip  is  run  a-t  ftill  power^ 
and  flow  i-ate  is  not  adjusted  during  sampling. 

Lapse  Timer:  A  timei'  used  to  iieeuriitcly  measure  how  long  the  pump  runs  during  sampling  evonis.  It  i& 
wired  in  series  vvilii  the  pump,  so  that  the  lapse  timer  only  receives  powder  and  records  lime  when  the 
pump  i5  running, 

Mcchunlcal  Timer:  Tiiiicr  that  controls  power  dlHiribulion  to  other  compononia  of  the  ]]igh-volume  air 
sampler.  Tracks  tiine  on  a  weekly  baf>[s.  Provides  constiuit  power  to  Dickson  Flow  Recorder  so  Uia< 
instaiieca  with  no  pump  power  are  recorded,  Provi^lcs  power  to  pump  and  lapse  tuner  when  switelied  on. 
Qji/Off  pins  can  be  installed  on  tbc  Jnechanieal  timer  io  auLomatically  start  and  slop  sampling  nins  at 
desired  times. 

Filter  Holder;  Physical  componeiiL  of  the  lugh "Volume  air.  sampler  tliat  provides  a  mesh  base  for 
mounting  tlic  filiei'  and  co [meets  to  the  volumetric  flow  controller. 

Filter  Holder  Plate:  Metal  plate  msed  lo  hold  sample  filter  in  place  during  sampling  runs.  Provides  seal 
to  ensure  air  passes  througli  the  filier, 

Slack-Tube  Water  Miuiometcr;  Instrumeru  used  foj-  meiisuring  pressure  differential  aciosy  liie  filler. 
C^onsialy  of  a  fle:iiblc  Uihe  filled  with  waler  with  a  scale  to  measure  inches  of  water. 

1.4  REFFRENCES 

Reference  McLltod  for  the  Determinalion.  of  Suspended  Particulate  Matter  in  Ihe  Atniosi)here  (1  ligh- 
Volume  Metliod).’'  40  CFR  50,  Appendix  B.  2016. 

“Rcferenec  Mcibod  for  tlie  Dctcnmiiauon  olT.cad  in  SuJ^pended  Ihuriiciihde  Mailer  (Collected  from 
Ambient  Mr."’  40  CFR  ,"50,  Appendix  O.  ZOl  6. 

U. S .  T n vi ro n mental  Pro( ee Lion  Age n cy  ( l.( P A ) .  1 094 .  '^Quality  Assurance  1 1  an dbook  for  Air  PoUutiou 
Measurement  ^SysteJ^ls.  Volume  1  -  A  Field  fjiude  Lo  Environ  mental  Qualily  Assm'ance  ” 
nPA  60tJ.'^R-94/63Sa. 

hr  A.  1999.  “Sampling  of  Ambient  Air  for  Total  Suspended  Particulate  MttUer  md  PMlo  i  High 
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Volume  Sampler/"  Compentlium  of  Methods  far  the  Determi  nation  of  Inorganic  Coiiipotinds  in 
Ambient  Air.  CotnpOTiJtuni  Method  lC-2.1 .  £PA/d25/'R-96/0HhL 

EP  A .  2013.  "‘Qua  I  i  ty  A  s  n  urEince  [  I  and  hook  for  A  i  r  P  ol  I  uti  on  M  c  as  i  ircm  cni  S  y  s  I  ems .  V’^ol  u  me  1 1  - 
Ambient  xAir  Qualily  Monitoring  iTogram.”  ERA  454.''B-]  3-003. 

'I'iscJi  HiivironmentiiJ^  Inc.  (Tisch)  ‘"CpcraliotK  Manual  -TE-5170V  Volunaolric  Flow  Controlled  Total 
Suspended  Particulate  High  Volume  Air  ampler.’"  Accessed  Ori'Idtic:.  https :  .'fx  \  sc  1 1  -c  n  v .  c  oinAvp- 
coiUentTjpkTiids-COl  1  70V-Mu  1 1  u  a  1 .  f  rdf. 


L5  kl' QUIlil- MF.NTS  AND  HESOURCES 

High-voktme  iimbienl  air  idampling  for  TSP  re qu ires  the  use  of  one  or  more  of  the  I’ollowing  types  of 
equipment: 

•  High  Volume  Pump:  Tisch  Model  TE-517t}V;  1  H)  V'olts;  60  Hertz 

♦  Volumctiic  Flow  Coutrollcr  (VFC):  Tisch  Model  ''i'F-U)557TSP 

*  Filter  ]  lolder:  Tiscli  Mode]  TF-5n03 V 

*  Removable  Filter  I  lolder  Plate:  Tisch  Model  TE-501 S 

*  Lapse  'rinier:  'Fiscii  Model  TF-5(}]  2 

*  McehtUiicij]  Timor:  Tiseh  Model  TH-5007 

*  Dickson  Flow  Recorder:  Tiscli  Model  TE-500Q 

•  Dickson  Flow  Recorder  Discs:  Tisch  Model  TE-106 

*  Calibration  Orifice  and  Orifice  Plate;  Ti.sch  Model  TE-302S 

•  Tygoii  (or  Simitar)  tubing 

*  Quick  cormccl  por[  assembly 

*  Slack-Tube  Water  Manometer  Tisch  Model  TE-5030 

•  Outdoor  Shelter 

•  S  -i  nch  by  1 0-i  n  e  h  q  uartz  o  r  gJ  ass  f .be  r  s  a  mpl  e  fi  Ite  rs 

III  addition,  the  following  equipment  is  also  needed  for  various  methods: 

•  Nitrile  Gloves 

*  Logbook 

•  Tweezers  nr  similar  to  aid  in  lifting  saniplc  filters 

•  Health  and  safety  equipment 

2.0  HKH [-VOLUME  AMBIENT  AIR  SAMPLING  PROCEDURES 

This  SOP  prcsenls  procedures  forcondLictinghigb-volume  limbieni  air  sampling  forTSP  and  metals 
Lising  a  VFC  TSl’  paiticulale  sampler. 

.A  single  sample  filter  h  used  for  TSP  and  incuds  ana  lysis.  iL  is  neeess.ary  for  die  filter  to  remain  crUlrely 
intact  for  accurate  TSP  analysi.s,  as  the  analysts  is  vvcEght-hascd.  A  small  sub-section  of  flic  llltcr  is 
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imalyzud  lur  niclals  coTitcnt.  Cased  on  the  dosigii  of  tlic  sarnpl  ing  appiircitus,  the  oudre  filter  exposed  to 
ail'  should  have  a  similar  distiibufion  of  pai'ticulate  matter  Emd  metals r  TSP  sampling  iy  not  selecli^''c 
biised  on  particle  size.  If  a  particiilai'  particle  size  is  of  interest  (such  ay  smaller  tliaii  10  microns^  l^iVlui)^  a 
diftbrent  high- volume  siampling  appai'atus  must  be  used.  This  SOP  describes  tlie  procedure  for  TSP  and 
metals  sampling  only. 

High- volume  ambient  air  samples  are  compo-yite  samples  by  nature.  Analytical  results  are  reported  on  a 
volumetric  basis,  us  are  rekvaiiL  screening  standards.  As  a  resuit,  iL  is  important  to  coJJeoi:  accuraLe  data 
for  calculating  the  How  rate  and  total  volume  of  iiir  for  each  sampling  event.  Volume (rie  ealculations  are 
based  onin-tldd  tneasuremenL^  of  pressure  diricreutial,  time,  and  ambient  wcatlier  conditions. 

2.1  SAMPLER  ASSKMBl.V 

High  volume  air  samplers  lypically  arrive  at  the  hives  ligation  area  disasyembled  to  prcvciil  dfimage  in 
h-ansit  to  the  uni^ecured  pints  (the  punip  asscm1>ly)  or  fragile  eomponeuts  (ilow  jeco]-dec  and  timers). 
Therefore,  tlie  higL-vohane  ambient  air  sampler  may  need  to  be  assembled  on  site.  The  ioll owing 
paragraphs  describe  ins  tailing  or  atlnehing  the  (L)  JiiterhoideiL,  VFC,  and  pump  (Vi^'C  pump  assembly). 
(2)  Dickson  fiovv  I'ecoj'der^  (3)  meehanioal  and  lapse  timer^  and  (4)  tubing  connect  ing  the  filter  holder  to 
quick  connect  port  assembly^  and  (5)  recording  key  informatioji.  A  figure  of  the  completed  af^fvcinbly  is 
provided  at  the  end  of  this  SOP. 

Install  Uie  fdtei' holder  onto  the  ATC  imd  blower  motor  assembly  (l.ubing,  power  cord,  and  pressure  lap  on 
side  of  filter  holder  to  the  riglit)^  ensurmg  the  gasket  is  in  place.  Lower  the  filter  holder,  VFC,  and  blower 
motor  down  througli  the  top  support  pati  on  shelter.  Connect  the  clear  tubing  from  the  bulkhead  liltijig  to 
the  pressure  tap  on  the  right  sitle  of  the  Illtcr  holder.  Kext.  comicct  Ihc  black  tubing  from  the  biower 
motor  to  the  pressure  tap  located  underneath  tiie  Dickson  flow  ]-ecorder.  Open  tlic  gabled  I'oof  1  i  d  box . 

To  afvRemble  the  gabled  roof,  begin  liy  securing  the  front  oaich  to  the  slielter  using  two  pan  head  sc  lew- & 
wilh  stop  jiutR.  The  nuts  should  be  lightened  to  prevent  poiential  leaks  but  should  be  liand  tight  as  the 
fi’ont  ciLich  may  need  to  he  adjusted  following  Lhc  iintial  assembly.  Secure  ihc  roof  back  catch  to  the  haeJt 
of  the  shelter  using  a  pan  bead  screw  wdth  stop  nut.  Next,  secure  the  rear  lid  liasp  inside  of  the  Ikl  vvitU 
the  slot  angled  up  asing  two  pim  hcatl  screws  with  stop  nuts;  hand  tight  eo  to  allow  for  adjust  merits 
following  initial  iisscmbly.  Attach  the  lid  to  the  shelLer  by  placing  the  lid  binge  piates  on  ilic  outside  of 
the  shelter.  Hinges  shoiiLd  align  with  tlie  four  threaded  holes  pi-edrillcd  iii1o  tbc  back  of  the  shelter.  Ihior 
to  attaching  the  lid,  ihc  four  pan  head  screws  located  in  lhc  sc  predrihed  holes  should  be  removed  and  then 
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rcsceurcd  k>  aLlach  rhe  lid  liinges  to  the  f;bdlcr.  Tighten  yerews  completely.  LJpnri  closure,  the  lid  slots 

shniild  lowci'  over  the  front  and  rear  catch.  Adjust  the  catch,  as  necessary^  and  Lighleii:  ihe  roof  back  liasp 

# 

and  front  catch  completely,.  Attach  llte  chain  and  hook  assembly  to  tfie  side  of  the  shcJccr  with  a  pan 
bead  screw;  (he  lid  can  now  be  secui'ed  in  an  open  or  closed  position  with  the  "S’"  hook. 

Connect  the  cord  on  the  light-hand  side  of  the  mcchiinioal  timer  to  the  Dlck.son  flow  recorder.  The  right- 
hand  cord  is  powered  regardless  ol-  whether  the  mcchanloal  tinier  is  turned  on.  fkmiiect  the  coi'd  on  the 
lett-hand  side  of  tlic  mechanical  limer  to  the  HTl  cord  set  on  the  elapse  tinier.  Then,  connect  the  coid 
from  the  VFC  pimip  assembly  to  the  other  porlion  of  the  £'11  cord.  Turn  the  manual  power  switch  located 
below  the  7-day  timer  wdicel  on  and  off  to  en.surc  (be  sampler  is  opci  atiunal.  Install  ''niT"  and  “olT’  pins 
on  the  mechanical  timer  at  the  desired  sample  times.  Rotate  the  wheel  clockwise  to  trigger  the  operation 
of  the  sampler  once-  the  '"on’*  switch  is  engaged.  Conlinuc  rotating  the  wheel  clockw-ise  until  (he  sampler 
is  triggered  off  by  the  "‘oiT’  switch.  The  unit  is  now  hinctional  as  a  voluinclric  VFC  TSP  particulate 
sampler.  Record  the  model  and  .serial  riLiinbers  when  applicable  in  a  logbook,  field  data  sheets,  or 
electi'onic  form.  The  VFC  device  may  contain  a  number  associated  wilh  the  flow  of  air  called  the  “G- 
Faclor.”  Record  this  number  to  determine  the  flow-  ralo  for  that  unit. 

2.2  SAMPLING  PRQCFBURE 

The  following  sample  procedures  discusses  ( I )  testing  the  high -volume  ambient  air  sampler  fni'  leaks  imd 
whether  the  VFC]  motor  assembly  is  wilhin  the  manufacturer’s  operattoti  limits,  (2}  iiiitliiliiing  sampling, 
and  (3)  collecting  the  sEimplc  and  recoi'dijig  data  after  Ihe  sample  run  is  eomplete. 

2.2.1  Calibnitinn  and  Leak  Testing 

Calihralion  leak,  testing  tire  conducted  by  comparing  the  tliffercne-c  if  pressure  from  the  calihi'aLion 
orifice  to  the  VFC  pump.  Ortffled  VFC  pumps  undergo  manufacture’s  laboratory  tesling  lo  establish  tlie 
ideal  pressure  that  is  induced  by  the  pumps  based  on  the  aEnoutU  of  air  allowed  into  die  sampling  syslem. 
Using  ccni]ieratLirc,  pressure,  ajid  the  eali  brat  ion  curve  (measured  by  the  manuhielurcr),  tlic  sampler  can 
determine  if  there  are  any  leaks  in  the  sy-sternby  folJowtng  (he  pmcedures  below. 
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2. 2.1.1  Calibration  and  Leak  TuAt  Setup 

hisUill  ilkC  calibmtion  orifice  plate  onto  i;hc  tlltei'  holder  by  ovurlappijig  the  wiiigntitii  idLachcd  to  the  filter 
holder  onto  the  calibration  orifice  pi  cite.  Hand  lighten  the  calibration  drificc  (cylindrical  in  shape)  onto 
tlie  oriJicc  plate,  f  risnre  the  barbed  fitting  is  fiicing  toward  tlie  hoiit  of  the  outdoor  sliclloi:.  Fully  open 
the  cylindrical  cidibniLiuii  orifice  by  turning  tlie  LOp  Icnob  countei-clockwiso.  Install  the  black  tube  onto 
the  barbed  fitting  and  leave  for  later  use. 


Instill  I  Tygon  lubiug  that  contaiiis  a  roitk  quick-connect  fitting  on  one  end  to  the  feniidc  quick-eon  nect 
inlcc  located  on  the  eKlcrior  of  tlie  outdoor  shelter.  Leave  the  end  with  no  fiLling  tor  later  use. 

Annnge  the  slack- tube  water  manometer  on  the  front  door  ^^ide  of  llic  outdoor  shelter.  Liny  crew  Ihc 
barbed  fittings  on  lop  of  Lho  inaj)0 meter  so  the  manometer  is  opened  to  the  ahiio sphere,  -  i insure  tlic  fluid 
levels  oil  Ciicb  ?ildc  of  the  nianomeici'  arc  equal.  If  they  me  unequal,  attempt  to  induce  inovcincnt  in  the 
manometer  tube's  fluid.  Squeeze  tubes  in  ml  lUicmpt  to  eliminate  idr  bubbles  and  debris,  fhe  iniUiumctcr 
ciUitiot  be  used  until  the  fluid  levels  equilibrate. 

2*2. 1,2  Ferform  Cnlibialion  and  TiCiik  iestiny 

C^alibratioii  and  leak  testing  is  performed  by  measuring  the  pressure  induced  on  a  mLinometer  by  slowly 
decreasing  aiiTtow  into  the  VFC  pump  assembly  through  the  use  of  tlie  calibration  orifice,  i  he  pressure  is 
measured  at  two  points:  (1)  calibration  orifice,  and  (2)  VFC  pump  as.se mb ly,  as  described  in  the  steps 
below,  A  total  of  seven  calibration  runs  aio  required  to  evaluate  whether  the  gysteju  is  performing  per 
miuiufactarer’s  specification  or  if  ihcrc  Ls  a  leak  In  tlie  system.  The  pump  musl;  bo  operational  at  least  five 
juinutes  before  starting  the  calibration  and  leak  test  and  at  least  two  minutes  once  the  Ctdibratioii  oritlce  is 
insUUcd  and  fiiiiy  opened  to  establish  run  time  conditio oh. 

1 .  f :alibniLion  Orflicc  —  Attach  the  black  lube  previously  mslailcd  OJi  ^ he  cal  Ibration  orifice  (o 
ciiher  barbed  fitting  on  the  niaiio meter,  Lnsiirc  dial  Lbe  calibration  orifice  is  open  (top  knob 
turned  complcLcly  eounter-clockwise).  If  llie  calihratinii  orifice  is  not  coTiipIctdy  (ipcnj  fluid 
could  be  suclied  from  the  manometer  Into  the  \VC  pump  assembly,  {liftiiiiigiiig  the  pump. 
Turn  on  the  pump  using  flic  manual  switch  ou  the  mechanical  timer.  ILecord  I  he  prc^ssui'e 
difference  on  eacli  side  of  the  manometer  in  a  log  book.  The  pressure  reading  is  the  Lowes  l 
ponioii  of  the  bubble  on  ci^ieh  side  of  the  manomelcr,  as  indicated  liy  the  embedded  tape  measure. 
Add  the  viilucs  fiona  each  side  of  the  manometer  to  calculate  the  prctisurc  difference  for  the 

call  bra  lion  run.  Detach  ihc  black  tubing  from  tbe  manometer  md  continue  wilii  step  2.  The 
pump  should  remain  operational  Ihroughoiit  calibration  testing. 

2.  \TC  pump  assembly  ■  -  ■  Altaeh  tbe  Tygon  tubing  previously  in.stalled  to  the  pressure  port  (located 
on  the  outside  of  I  he  outdoor  shelter)  to  ei  Liter  barbed  fitting  on  Uic  manometer.  Record  the 
pressure  difference  from  each  side  of  Ihc  manometer  in  tlie  logbook  using  methods  described  in 
step  I .  Add  the  values  from  each  side  of  the  manometer  to  determine  the  VFC  pump  assembly 
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pressure  for  the  calibration  nm.  Leiivc  Lhc  Tygon  tubing  attadicd  from  the  VTC  pump  iissembly 
io  the  manometer  and  proceed  to  step  3. 

3.  With  the  Tygon  tiihijig  still  attached  to  the  VFC  pump  assembly,  turn  the  knob  clock\^'iiie  on  the 
calibration  orifice  slightly.  Closely  waleh  \hc  fittid  level  on  tlie  side  of  the  mai^ornctcr  whore 
flLfid  lias  been  displaced  upwards.  The  knob  should  be  turfied  so  lhal  the  tluid  in  the  iiianometcr 
rises  by  appio.\.ima(ely  0.5  inch,  l  hc  lliiid  Jcvcl  jihnuld  increase  hy  tfco  less  than  (1.3  inch  and 
no  more  than  KO  inch.  Adjust  the  calibration  orifice  knob  until  the  pressure  is  within  this  rajige 

4.  Repeat  steps  ]  tfiruugh  3*  scxpiciilially  closing  the  calibi'ation  orifice,  until  a  total  of  sevon 
calibration  runs  have  been  Coiuplclcd.  On  the  seventli  calihratinn  I'utii,  step  3  rii^iy  be  umitted. 
'Furn  off  the  |uuTip  usijig  the  manual  switch  on  I  lie  mechanical  ci]uer.  Disassemble  the  black 
tubing  on  the-  calibrntion  orifice,  calibration  oriilce,  and  die  calibniiiun  plate  from  the  filter 
lioldcf.  Leave  the  Tygon  tubing  attaclied  to  the  prxsssuic  poil  for  use  when  in.s tailing  u  new  filter 
{ Sec(  ion  2.2.2).  Cheek  cal  i  brat  e  ons  usi  n  g  meth  od  s  def>c  ri  bed  in  Section  2.3. 

2.2.2  Sample  Tnirialiun 

Sample  initiation  consists  of  ( 1 )  ii^.stalling  a  new  SEUnplc  filler,  (2}  setting  the  mechanical  timer, 

(3)  ins  la  I  ling  a  Dickenson  flow  chart  to  record  pump  pressure,  urkl  [4)  recording  in  formal  ion  from  the 
lapse  timer. 

2.2. 2.1  Samplir!  Filter  InstalhitJon 

Record  tlic  reference  Jiumber  of  the  sample  filter  if>  the  logbook..  The  reference  number  e.s  t)f]>icaUy 
written  on  the  manila  envelope  lltLil  houses  lhc  filter  and  on  tlie  sample  filter  itself.  Clean  Uic  filler  holder, 
niter  holder  plate,  and  sLirroundijig  area  wdth  a  damp  paper  towel  to  remove  any  debris  before  a  new  fiftor 
is  installed.  Alfovv  the  (liter  holder  and  filter  holder  plale  to  dry  before  installing  the  liltet  lo  avoid 
wettiiig  filter. 

Don  a  Jiew  pair  of  nitrile  gloves.  Place  the  filter  holder  plate  on  top  of.tlie  filter  holder,  l.eavc  the 
vvingnuls  uniighlcned.  Have  a  second  individual  wearing  gloves  hold  the  filler  holder  i>]ate  with  one  side 
lifted.  Clently  remove  tlie  wiu  paper  envelope  eonlaining  the  sample  filter  from  the  man  da  envelope. 
E'osirion  lhc  wax  papei'  envelope  to  install  the  sample  filter  below  (he  filter  holder  plate.  Lnsurc  that  the 
reference  number  of  the  sample  lllter  Is  facing  down.  Cicntly  remove  (he  sample  filler  from  the  wax 
paper  ein^elope,  being  c archil  not  to  damage  the  filter.  Place  the  filter  holder  plate  over  the  sample  filler, 
eiis tiring  dial,  the  fiber  plale  covers  all  skies  of  the  .sample  filter,  Ln^urc  (he  wingnuts  can  be  slid  iji  place 
and  then  hand’tighten. 

Record  lhc  initial  lapse  limer  reading  for  the  sample  filter  in  the  logbook,  PrepEire  lo  record  the  initial 
pi'cssure  by  positioEiing  the  manometer  on  (he  front  of  the  outdoor  housing.  .Attach  the  Tygon  lubing  still 
attached  from  the  ealibration  steps  to  the  imnomclcr.  Tleiii  on  lhc  pump  using  the  manual  sw'itch  on  the 
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uicehanical  timer.  Record  the  pretiaure  dilTcrcntial  from  both  yides  of  the  manoirieter  as  Ltidicated  in 
Section  2.2. 1 .2.  Turn  off  fhc  pump  using  the  miinLial  switch  on  the  niechimit^td  Limor. 

2.2.2. 2  Mecliunical  Timer 

Cheek  to  niLdic  sure  that  the  hand  on  the  mechanical  timer  is  pointing  to  (he  current  time.  If  the  time  ia 
incon-ect.  rotate  the  metal  faceplate  of  the  timer  clockwise  antil  the  correct  time  is  indicaled.  If  Oti-f>ff 
pins  have  been  installed,  checic  to  make  sure  that  they  are  positioned  to  start  atid  stop  sample  mny  at 
tnidniglu  on  the  desired  sample  date,  resulting  lq  a  total  yampLc  time  of  approximiilcly  24  hours.  Make 
sure  tlic  On-Off  pins  arc  securely  fastened  to  the  timer  faceplate, 

Tf  On-Off  pins  hav-e  not  been  in^itaUcd^  install  them.  Ivlidic  sure  to  differentiate  between  -‘On”  and  “Off’ 
piny,  as  Ihcir  pliysical  design  limits  them  to  switch  the  pump  on  and  off.  To  install,  loosen  the  metal 
screw  in  the  pin  lo  allow  it  to  slide  onto  the  mechanical  Ihnei  faceplate,  l^osiiiou  tlic  piiii)  to  start  and  stop 
pump  tauKs  at  midnight.  Firmly  Lighten  pin  sci'ews  to  ensiire  they  ai'C  fastened  securely  enough  Lo  trigger 
the  puuip  power  switch.  If  samples  will  be  collected  on  multiple  days  per  week,  install  all  nece,ssary  On- 
Otrpins  so  that  the  pump  power  cycle  can  he  liiily  automaLcd.  Test  pi ti  opei'atlon  by  munuaily  rota ti tig 
tlio  meehiuiieal  Uoicr  faceplate  in  u  clockwise  direction  a  full  360  degrees.  When  On  pins  paKs  tiie  Lime 
hand,  the  pump  should  powci'  on,  and  when  “Off’  pins  pass  the  time  hand,  the  pump  should  power  off. 
Otic-c  you  have  en^sured  the  pins  arc  operational,  make  sure  to  rotate  the  timer  faceplate  so  Lliat  the  time 
hand  indicitLes  llie  current  time.  Close  Lhe  mechanical  time]-  and  fasten  tlie  lid  shut  to  prevent  weather- 
related  damage. 

2.2.2.3  Dieksun  Flow  Chart 

ItisLull  a  new  flow  chart  in  the  Dickson  Flow  Recoi'der.  Label  the  flow  chart  with  tiie  name  of  tlie  aamplc 
that  will  be  coilcc(ed  during  the  next  sampling  l'lhi.  Place  the  flow’  chaif  in  the  Dtckf.ou  Flow  Recorder^ 
positioned  so  that  the  hole  in  the  center  of  the  flow  chta-L  is  directly  over  tlie  screw  head  hi  tlic  ccQLcr  of 
the  Dickson  Flow  Recorder.  Press  tiic  flow  charL  lirinly  into  place,  ensuring  tlial  I  he  paper  bar  in  the 
ccjitcr  of  the  flow  chiu-L  is  fidly  seated  In  the  slot  in  (iic  screw  licad.  Tf  a  marker  tip  has  uol  been  installed 
on  Ihe  pressure  recording  arm,  inslall  tlie  marker  tip  by  sliding  it  oniu  the  pressure  recoi-ding  arm  until  it  is 
fully  seated.  Use  the  metal  lever  to  low'er  the  pressure  reeoj’dlng  ai'm  of  the  Dickson  Flow  Recorder  so 
Lfud.  tlie  marker  tip  I'osts  fiTtnly  on  the  flow’  chart. 

Cheek  the  Umc  indicated  by  the  position  where  the  marker  tip  rests  on  (he  How-  chart.  If  the  time  does  not 
match  the  curreui  time,  use  a  flathead  screwdriver  to  rotate  the  !?crew  licad  in  Llie  center  of:'  the  Dickaon 
FlcW'  Recorder  so  that  the  miu-ket  tip  I'ests  at  the  current  time.  Once  all  calibration  measuremciLts  have 


MuckRockPost-Camp_April2019_000281 


Rigey  of  12 
Rcvisioti  No.  0,  April  2019 


TcU'a  Tech  -  Camp  Tire  Iticidcni; 

Title:  Volume  Ambient  Air  Sampling  for  TSP  auH 

MeCah 


been  compleled,  inaltc  Lire  a  Tygun  U[be  h  in&Lalled,  ooniieeLing  tlie  nozzle  on  the  bottom  of  the  Dickson 
blow  Recorder  to  tlie  imzzle  on  the  face  of  the  pump.  Tins  conncctloji  allows  pressure  to  reach  the 
Dickson  Flow  Recorder  wlieii  Lire  pomp  is  running.  Close  the  door  of  the  Dickson  How  l^eonnler  and 
securely  fasten  i  t  to  p  re  ven  t  weatbcr-rel  ated  da  mage . 

2. 2^2. 4  Time  Lsipsc  Uefiding 

Record  the  initiartinier  reading  after  calibration  has  been  completed  and  before  Lhe  pLiinp  is  iurned  on  to 
moiksuie  the  initicil  prei^sLue.  'Phis  reading  will  be  used  in  conj unction  with  the  final  timer  reading 
(collected  after  sample  run  has  JMshed)  1jO  caicLilatc  the  toial  lime  liiiiL  the  pump  rLinSj  which  is  in  turn 
used  to  calculate  the  volimxc  of  air  that  flowed  through  the  iiUer  d  uriiig  sampling. 

2.2.3  Sample  Colleclion 

Tf  a  sample  has  been  collected,  it  is  necessary  to  retrieve  the  sample  and  relevant  dala  before  a  new'  ftltei- 
call  be  installed.  Sample  collection  involves  removing  tiie  old  Dickson  Flow  Cdiait  and  iiiatatling  a  new-' 
one,  warming  up  the  pump,  recording  final  ptes&urc  and  Lapse  timer  readings,  and  collecting  tlie  RIVsy^  as 
described  below. 

2.2.3. 1  Collect  Dicksciii  FJow  Chart 

Micr  a  sampling  run  has  been  complete d.  tlie  First  step  in  ihc  sample  oolloction  process  should  be  to 
collect  the  Dickson  blow  Cliiut  and  check  the  chait  for  any  anomalies  in  pump  opej'ation.  To  collect  llic 
Dickson  Flow  CTaix,  open  the  Dickson  Flow  Recor-dcr  and  use  the  metid  lever  to  lift  tiie  pressure 
recording  arm  fiv>m  the  chart.  Remove  the  chart  and  in  sped  it.  The  ohai't  should  indioale  a  ^itciuly  flow 
rate  diiriitg  (lie  sampling  rini,  with  im  approximate  duration  of  2411  liours' 

If  any  anomalies  are  noted  in  the  chart,  such  as  multiple  staj'ls  and  stops  or  wide  swings  in  ilow  lUte,  the 
sample  will  likely  need  (o  be  discarded.  The  sampling  apparatus  should  then  be  inspected  for  potential 
caused!  of  powder  loss  or  inconsistent  pump  operation. 

If  tlic  iloirV  chart  indicates  a  successful  sampling  run,  the  chart  should  be  saved  a  pail:  of  site  files. 
Detach  t)ie  Tygon  tubing  connecting  the  Dickson  Flow  Recorder  to  tire  pump  (discormcet  it  Jroin  the 
nozzle  on  tlio  pump)  so  that  flows  are  noL  collected  during  calibration  procedures. 

2. 2 .3. 2  Perform  Pump  Warm  up 

The  pLimp  mus(  bo  warmed  up  piiLjr  before  Final  pressure  and  calibration  readings  are  collected  so  tliat 
S£unp  U  ug  CO  n  d  i  tj  0  ns  arc  j-epl  icated  as  cl  os  cly  as  po  s  s  iblc .  The  p  li  mp- VFC  sy  s  Lem  inu  st  b  c  d  elached  from 
the  fitter  holder  Lo  prevent  drawing  air  through  the  filter  outside  of  the  de^iignated  sampling  window. 
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Detiioh  Lho  puinp-VFC  &ysi;ctu1>y  unscrewing  the  nut  fa-yicning  tlic  YFC  to  the  filter  lioitlet.  Unplug  the 
putiip  from  the  lapse  timer  and  phig  it  tUrccHy  into  the  meclianical  timer  outlet.  Lay  the  pump  on  its  side 
so  tliat  there  tire  no  obstructions  to  flow.tlirough  the  pump  iUid  turn  the  putnp  on  using  the  manutil  power 
switch  on  the  mechanical  timer.  Record  ihc  pump  warmup  i^'tEut  time  in  tlio  logbook. 

Allow  Ihc  pump  to  rtin  tor  at  1eas£  5  minLLtes  (10  minutes  if  the  teinperLiture  is  less  lliiui  50  degrees 
Falirenheit).  Once  the  pump  Wiumup  has  been  completed,  turn  o£f  iiic  pump  usi  ng  the  manual  switch  on 
Ihc  mocha tucal  timer.  Record  the  pump  waimup  stop  time  in  the  logbook.  Unplug  the  pump  O'oin  the 
mechanical  timer  and  plug  it  back  into  tho  jm  cord  set,  once  again  providing  power  to  the  lapse  timer. 
Reattach  tlic  pump-VFC  system  to  the  filter  holder,  imildng  sure  to  include  tlie  I'Libber  gasket. 

2.2-3  J  Record  Final  Pressure  and  'Fimcr  Readings  for  Clompleted  Sample 

The  sampling  pej'iod  begins  from  midnighi  lo  midnight  therefore  the  pump  requires  a  wanuup  period  in 
order  to  replicate  operation  conditions  during  sample  eollcctioo.  Once  the  warmup  period  is  met  the  hual 
pressure  and  time]-  readings  may  be  recorded. 

Once  the  sampling  apparatus  is  fully  reassembled^  position  the  sittek  tube  water  manojneter  on  the  front  of 
the  sampler  housing  to  allow  ea^y  reading.  Attach  Tygon  tubi  ng  to  the  quick-connect  port  on  die  side  of 
the  filter  housing.  Connect  the  other  end  of  the  Tygon  tubing  to  cilher  side  of  the  slack- tube  manometer. 
Make  sure  that  the  water  levels  on  both  sides  of  the  inanonaeter  are  equid  to  provide  accurate  readii^gs. 
Turn  on  the  pump  using  the  manual  power  switch  on  the  mechanical  timer.  Record  the  pressure 
difference  on  each  side  of  the  manometer  in  the  logboolc.  1  uni  the  pump  off  using  the  manual  power 
switch  on  tlic  mechariical  timer.  Record  the  iinal  timer  reading  from  the  lapse  timer  in  tlic  logbook, 

C Compare  the  fiiiEd  lapse  limci  reading  to  the  initiiil  Lipsc  Linier  reading  to  make  sure  that  the  sample  run 
lime  was  24-1.:]  hours: 

2.2.3.4  Collect  Completed  Sample  Filter 

Lift  the  roof  of  tlic  siunplci'  liou^iirig  aod  secui'e  it  in  iin  open  position  by  attaching  the  chain  on  tiic  side  to 
die  tnctal  pin  on  the  back  of  Lhc  sampler  housing.  Don  new  nitrile  gloves.  Geiiily  recnove  tire  wax  paper 
filter  envelope  from  the  inanila  filter  envelope.  Hiivc  Ihc  iiKli vidua!  who  will  not  collect  the  Tilier  hold  the 
wax  envelope.  Fully  loosen  tlie  wiiignuts  holding  the  filter  holder  pNlc  in  place  and  si  ide  tliem  to  allow 
for  removal  of  the  plate.  Uai-efully  lifl  the  filler  holder  pi  ite,  taking  cai'e  to  determine  whelhcr  the  filter  is 
attached  to  the  filter  holder  plate.  L’the  filter  is  attached  lo  the  illfer  holder  plate,  use  twneezers  or  fingers 
to  gently  remove  the  filter  from  the  Liter  hoklcr  pla1c.  ff  the  filtei'  is  not  atUiehcd  to  ihc  llltcr  bolder  plate. 
Ret  the  filler  holder  plaic  to  the  side.  Crc  tw-'eszei'^i  lo  gently  1  ifc  the  filter  from  fire  filteo:  holder.  Use  care, 
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as  filters  are  extremely  fragile.  On'i;o  Uic  fiUei  is  fi-ee  of  any  i^strictioiK^.  fold  it  Icngtli-wiso^  ensLiring 
tha(  llic  iilter  number  is  fucing  out  and  that  the  side  of  the  lilLor  with  piirtioLLkte  matter  is  on  the  inside  of 
the  Jbld  (not  faoing  out).  Gonily  place  the  folded  fEltei'  into  the  wax  paper  envelope,  witli  (he  filter 
number  ut  the  open  end  of  the  envelope.  Place  I  he  was.  paper  envelope  inside  the  manila  sample 
envelope.  Proceed  wilii  sample  initiiition  and  calibj'ation  steps  for  the  next  sample,  ay  desoribed  in 
Section  2,2. 1  and  2,2.2. 

2.3  PElUX>liMlIN<i  CALIBRATION  CHECK  AXD  FES24L  FLOW  CALCLLA  liONS 


T^he  method  of  clieckiiig  whetlicr  the  pump  is  opentling  within  the  manufacturers^  calibration  limits  is 
typically  provided  in  a  Microsoft  Excel  spreadsheet  by  the  manufiioturer  of  the  VhC  pump  assembly.  The 
same  spreadsheet  is  genomlly  u-sed  to  deLermine  if  the  VFC'  pump  assembly  is  wiiliin  tlie  eidibratim  range 
or  if  fliere  ai's  leaks  and  to  calculate  the  pump  How.  Different  manufacturers  provide  proprietaiy' 
spreadsheets;  tlierefore,  the  basic  principles  are  discussed  below  instead  of  a  step-by-skp  procedure  for 
fi  1 1  ]  ng  out  the  sp  readsb  c  ct, 

1 ,  Input  calibration  orifiee-speeifie  mfonnadon,  including  orifice  sej'ial  numbcj'^  standard  How  rate 
(Qstd)  -yiope^  Qstd  intercept,  and  calibration  date. 

2.  r.ntoi'  ambient  weather  condilions  experienced  during  the  calibrntion.-'leak  cheek  and  sample 
pei  iod.  Ajnbient  conditions  should  cormspond  Lo  Uic  lime  of  calibration  readings  or  an  average 
tempera (u re  and  bitromefiic  presyure  during  tlie  sampling  period.  A  nearby  National  Oceanic  and 
Atmosphorie  Adiiimis(ralion  (NOAA)  or  credible  weather  station  should  he  used  as  Ihc  source  for 
temperatui'e  a  nd  p  ressme. 

2,  Enter  caUbratioapressuro  readings  into  the  correct  columns.  2"he  values  entered  should  be  Llic 
sum  of  both  side  of  the  manometer,  ■'seven  readings  were  recorded  dLiniig  the  calibration/leak 
check  in  case  there  ’were  user  eri'ors  or  other  attonialies  in  Lho  readings.  However  only  five  points 
are  Ui;ed  in  caiic  user  oiTors  cajyed  non-linear  readings. 

4.  Check  tJie  percent  diffei'ence  between  the  calibration  orifice  lUid  Llic  VFC  pump  assembly.  Enter 
ambient  weather  conditions  into  the  spreadsheet. 

5.  Calculate  flow'  rate  and  total  air  volume  sampled  by  input  Ling  start  and  end  flow  rates  and  total 
Lime  elapsed  into  tlie  ypreadaheet.  Both  values  wdll  be  reported  lo  the  laboratory  tliaf  performs  the 
.analysis.  Flow  raioy  should  be  between  approximately  1 , 1 2  to  h7  cubic  meters  per  minute 
{mVmin}. 
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1.0  BACKCJROL^ 

Ait  qualily  monitoring  is  to  evaluate  material?!  in  the  ait  From  the  site.  Particulates^  volatile 

organic  compounds  (VOC),  and  semi  volatile  ovgEinic  compourids  (SVOC)  in  the  air  can  present  potetitiaJ 
health  risks  around  the  site.  This  standard  openiting  procedure  (StlP)  establishes  the  requirements  Eind- 
procedures  for  air  quaiiLy  muliiloiiilgr  'ThiR  flection  discusses  the  purpose  and  scope  of  tlie  SOP  and  lists 
the  requitenients  and  resoureci;  needed  £o  monitor  air  quality.  Section  2  outlines  the  procedures  to  iJ^?e 
when  collecting  air  quality-  samples  using  diffcrcid  types  of  inRtiuments. 

1,1  PLltl’OSE 

Tliis  SC.)P  cRtabiishej^  tlie  requirements  fu^d  procedures  for  moniloring  aij'  quality. 


L2  SCOPE 

This  SOP  provides  only  a  bread  overview  of  i-ecammeaduticns  for  monitoring  air  qiuiliLy.  This  SOP  is  to 
be  used  in  coiijuiicCion  with  U.S,  Rnviiunmeatal  Protection  Agency  (Eih^)  guidance  on  air  quality 
monitoring  and  the  instruction  manuals  ic chided. with  the  sampling  equipment. 

This  SOP  also  provides  general  iiifor a] ation  on  air  sampling  tcclmiques  and  equipjucnt,  smnplc  locations, 
criteria  tor  initiating  sampling,  and  analytical  procedures  for  airboi'nc  particulates,  volatile  organic 
compound^)  (VOC)j  and  semi  volatile  organic  compounds  (SVOC). 

'fhc-sc  u^iiiig  tills  SOP  should  be  familiar  with  EPA  analytical  methods  60S,  TO-1,  TO-2,  TO-3.  TO-4, 
TO40,andTCM4. 

1.3  DEEIMTEONS 

None 
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L5  REQUII4EMEN TS  AND  Jt liSO U RCHS 


Depending  cn  die  typo  of  iiir  quality  sampling  to  be  conducted,  some  or  all  of  tlie  following  otinipment  ’will 
be  required: 


A  General  Metal  Works  Model  P3-]  nigh  Volume  Sampler^  is  nooded  Lo  collect  samples 
of  airborne  paiticulatcs  and  SVOCs. 

A  Specti'ex  Model  PAS -3 000  Personal  Air  Samplei-^  with  a  carbon  molecular  sieve 
(CMS)  cariridgc  or.  a  'i’enax  gai^  chromatograph  (GC)  adsorbent  cartridge  luity  be  used  to 
CO  I  lect  ijampi  es  of  VO  Cs . 

A  SUMMA*^  canislcr  may  bo  used  Lo  collect  samples  of  VOCs. 

A  Gel  man  CN^  filter  is  needed  lo  collect  samples  of  asbestos  fibers. 
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2.0  PROCEDURES 

This  section  discusser  the  procedures  to  use  when  collecting  viiriouy  types  of  air  qjtifility  Rnniples.  This 
yection  also  disoiisacs  procedures  for  identifying  y  amp  ling  locations,  criteria  for  iiiidating  sampling,, 
aiialylieal  proecdurcs  for  air  sample  analysis,  and  tpiality  control  (QC)  procodurea. 

2,1  S  A  M  PLIJN  G  TECHMQI:ES  A  \  D  1 N  S  l'RUME>  T  ATT  ON 

This  section  pi'e Rents  infoimation  on  sampling  techniques  and  equipnioiiL  usod  for  sampling  airborno 
paiticulate,  SVOCs,  VQCs,  and  asbestos.  More  deiailed  inibnnatlon  about  each  mstroment,  including 
instrument  calibration  pi'ocedures,  can  bo  Ibiiud  in  Il)c  insti’iunent  operating  manuals,  which  aj’e  maintaine^i 
with  each  inylTumcnt. 

2 .  A  J  V  artic  ii  I  atca  siiid  Semi v  olatlle  Organ  ic  C^ompuii  n  ds 

A  Oenei-al  Metal  Works  Model  PS “  J  High  Volume  Samplor'^  (PS-1  sampler)  is  used  to  coilocl  samples  of 
airborne  particulates  and  SV(7C^s,  including  poyiicidos  and  polychlorinated  biphenyls  (PCB).  Tin 5 
.sampling  tecimique  use  a  a  batleiy-di-iveu  pump  to  di'aw--  air  through  a  filter  and  a  polyuretlianc  foam  (PUP) 
plug  cartridge.  Coiitamitiajnts  in  the  air  adhere  to  the  Filljcr  and  the  PHF  plug  cartridge.  The  filter  and 
caj.'tridge  are  then  submiUed  Lo  an  analylical  laboratoiy^  where  I  hey  ate  analv^ed  tbi-  the  contLiminants  of 
concern. 

The  pump  usey  a  bypass  blow'ci'  motor  equipped  wdth  an  indcpctidcnt  cooling  fan  Lo  sample  at  rales  ol:  up  to 
2S0  litcivs  per  minute.  Tower  is  provided  by  tw'o  I'echaigeablc  l2-volL  bLUlci'ics  connected  in  series  lo 
provide  a  24- volt  power  source.  In  this  conflgui-ation,  the  pump  eiiu  operate  at  fall  power  for  more  tlian  4 
hours.  The  PJ5-J  sampler  equipment  iri  housed  in  an  i S-75- hy  18.75-  by  52.5-mch  anodised  aluminum 
shelter.  In  the  upper  portion  of  tlie  slieltcrj  a  dual -chambered  sampling  module,  contains  both  tlie  filler  Em.d 
the  rUP  plug  cam idge. 

Sampled  tiir  first  moves  through  the  upper  portion  of  tlie  sampling  module.  Incoinbg  air  parses  through  a 
4-ineh-diamcter  Teflon"^  filtssr  lliai  coilceLS  airborne  particuiatcy.  The  PS-1  sampler  fs  range  of  operational 
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ilow  rates  and  housing  design  fnvur  Ihe  eolleedon  of  particubtes  with  diameters  between  f)J  and  100 
micmnsi.  A  collection  eftlcicncy  of  99  percent  can  be  obtaiEied  for  parEicLilales  with  a  O..'i-nfiicron  diameter. 

Alter  passing  Ihroiigli  Ihc  filler,  air  enters  the  lowej'  portion  of  the  PS’ I  sampler  W'-hcre  it  passes  Ikrough  a 
3 “inch- long,  cylindrieEd  glass  cartridge  containing  the  PLtH  plug  cartridge.  The  PI.JF  plug  cartridge  adsorbs 
S  VOCs,  pesticides,  and  PC^B.s.  The  sampliEig  ernciciieies  of  the  PUP  plug  cartridge  for  various  comf rounds 
are  provided  in  KPA  analytical  method  TO-4. 

Airborne  parlioulales  also  can  be  sampled  using  two  other  ly-'pcs  oj'  hist  rum  cuts:  a  total  suspended 
fiarticulate  metci'  and  a  PM-1 D  satTiplor.  These  iuslntiTients  can  be  used  to  capture  parttculales  less  llnui  10 
niici’ons  in  diameter.  Hoth  of  these  samplers  use  a  ball  cry -driven  pump  1o  di'aw  air  through  a  fiEter  U> 
eaplLire  I  he  piirtieiEiatcs.  The  filter  b  submitted  to  an  ajialytical  laboratory^  where  it  is  weighed  to  dctemiiiie 
particulate  levels. 

2.1.2  Volatile  Organic  Compounds  and  Asbeslos 

A  Specti'ex  Model  PAS-300(1  Personal  Air  samplei'^'  (PAS-3000  sampler)  can  be  used  to  sample  VOCs  and 
asbestos.  The  PAS-3000  sampler  draws  air  throtEgh  an  asbestos  filtei'  and  a  CMS  eai't  ridge  ora  Tenax  GC 
cartridge.  The  PAS “3 000  sampler  opertues  using  a  series  of  eight  ]  .2 5- volt  rechargeable  nickel-eadinium 
battei  ies  connected  in  .sei'ies.  The  maximum  ilow  rate  through  the  PAS-3000  sampler  is  500  mitlEhterF!  per 
minute,  d1ie  PA8-3UU0  sampler  can  operate  continuously  for  6  to  1 0  tiuurs  before  ils  baitenes  need  to  be 
1X11  laced  or  I'cchargcd. 

Air  is  firs!  drawn  through  a  filter  that  captures  asbestos  tlbers.  Asbestos  fibers  arc  eollectcd  using  a  25- 
millimeler-diameter  Gelman  GN^  filter.  This  filter  is  jnade  from  mixed  cellulose  esters  and  has  a  pore  size 
of  0.8  micron. 

Air  is  Lhcii  draw^n  through  the  CMS  cai'tridge  or  Tenax  GC  cartridge,  Tlie  CMS  cartridge  used  in  the  P.AS- 
3000  sampler  iy  a  Model  300  Supelco  Carbotnip.  'I'hLs  staitile^:?: -.steel  cartridge  is  filled  with  llnce 
specialised  fjdsorbCEils:  CarboLrap  Carbotrap^  and  Carbosteve  Glass  wool  plugs  separate  (lie 

adsorhcjil  materials  find  are  packed  into  (he  ends  olThe  cartridge.  The  CMS  cartridge  is  .specifically 
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designed  to  eiTiciejitly  adsorb  and  desorb  all  VOCs  listed  in  EPA  iinalytioal laelhods  TO-l.j  TO-2j  and' 

TO -3,  whelhei;  prosenL  individually  or  in  complex  mixlute;^. 

A  Tenax  CjC  caitridge  also  can  be  used  in  ihe  PAS"30(K)  sampler.  Teiiax  GC!  is  an  adsorbent  that  traps 
VGCs;  A  stainless-^veel  liEbe  is  lillcd  with  the  Tenax  mateiiai,  mid  air  is  then  drawn  thi-ough  the  tube. 

Another  method  that  can  be  used  Lo  sample  VOCs  is  the  StJMMA  canister.  This  sampling  technique 
collects  sampics  by  drawing  air  itito  an  evacuated  stiiinless-sted  canister  that  has  been  specitdly  treated  lo 
eliminate  active  adsoqjtioji  sites.  If  desii^d.  a  pirmp  and  mass  Row  controller  may  be  used  Lo  lill  the 
canister  slowly  over  an  exLended  peiiod. 

2.2  SAMPTT^Xi:  LOCATIONS 

To  esdmatc  the  impact  of  contammation  onitir  qnaliiy^  air  sampling  should  be  eonduded  bo(li  npwiiul  and 
downwind  of  the  suspected  conlaminaLion  source.  Upwind  and  downwind  sample  locations  must  be 
■sclcetcd  toough  an  evaluation  of  the  predominant  wi]id  direction  in  the  area  to  be  sampled.  The 
predominant  wind  direction  must  be  determined  by  ajialyzbg  data  from  noiarby  wind  monitoring  stations. 
Because  1hc  predominant  wind  dircclbn  can  vary  on  a  seasonal  baa  is,  both  tlie  annual  and  seasonal 
charactei'i sties  of  tbo  wind  must  be  cotiiiidcTcd. 

Wbd  monitoring  stations  are  oRen  loctitcd  at  aiiports  or  at  other  stiLtions  mubtained  by  the  National 
Weatlicr  Service.  If  an  established  wind  monitoring  s<a1ion  cannot  be  located  near  (he  sKc  to  be  sampled,  a 
icmporaiy  wind  monitoi  iiig  staLioii  sliould  be  ostabhslied  at  the  site. 

Wind  monitor  nig  also  should  be  conducicd  d  tiring  aif  sampling.  While  air  sampling  is  being  conducted, 
winds  that  blow  from  the  tjuspocted  contaminant  source  bto  liic  sclecLcd  downwind  i^ector  musl  occur 
f]’ec|uenrly.  These  winds  must  typically  persist  for  several  hours  diiiRig  tlie  samplbg  event  io  allow  a 
multi’hou]’  sampling  rtiii  (o  be  completed. 

BeeaUKSc  wind  direction  may  vary  considerably  during  a  period  of  several  hours,  it  is  genemlly  preferable  to 
use  at  least  three  or  four  downwind  air  monitoiing  sites  simullaneously.  These  monitoring  sites  should  be 
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Eoeated  a  sufllcient  distance  apart  so  that  the  sample  collected  [[oai  eiI  icitHt  one  site  will  bo  representative 
olTlio  iJiiO  air  cjuality,  even  tf  a  slight  shift  from  the  optimal  wind  diicction  occuf&, 

Air  quality  samplers  sliould  be  located  in  unobstructed  areas  at  least  2  melerii  fiom  any  obstacle  to  air 
How.  The  exhaust  hose  of  each  samplei'  should  be  strcsclicd  oiil  downwind  of  the  yEmiplcr ’s  intake  port  to 
prevciil  any  recycling  of  iur. 

2 J  CRITERIA  FOR  INH  lATENCi  SAMPIJAT; 


The  decision  to  initiate  sampling  should  be  mEide  only  aftcj' carefully  anulyzitig  inctcofoEogkcd  conditions. 
The  meteorological  condilions  that  arc  required  before  initiating  sampling  inefude  the  following: 


'  Winds  from  a  selected  tfirectiou  scetcjr  that  will  produce  net  transport  from  the  waste  site 

lowcird  the  downwind  air  quality  monitori^  and  a  forecast  that  tlief^e  winds  will  persist 
throughout  the  sampling  event 

•  Atmospheric  stabilities  in  the  neuti'at  to  stable  I'angc;  moderately  unstable  conditions  also 
acceptable  for  summer  sampling  evcnis 

'  No  precipitation 

Air  quality  samples  can  be  collected  as  discrete  grab  samples.  However,  samples  arc  generally  collected 
contimiouHly  over  a  period  of  several  hours,  and  a  minimum  sampling  time  012  hours  is  usually  deyirable. 
The  exact  duration  ofibe  sampling  will  be  based  on  the  mclcorological  conditions,  the  requirements  of  the 
sampling  equipment,  and  |he  individual  project  object ivey. 


2 A  EXPERIMENTAE.  TROCEDL-RE  AND  ANALYSIS 


This  section  details  the  protocols  and  procedures  fur  collcetiiig,  handling,  and  analyzing  air  quality 
yamplcs.  A  y  amp  ling  event  can  range  from  collecting  a  single  grali  sample  to  contiruiotis  sampling  over  a 
24-liuur  period  depending  on  meleorological  conditions,  insti'iiment  pedbi'mancc,  and  project  objectivey. 

A  Her  sampling  is  completed,  the  biters  and  earl  ridges  from  Iho  yEimplers  will  be  collected.  All  samples  will 
be  placed  in  clean  containers,  scak-d  irurn  coiuael  with  outside  air^  and  clearly  labeled  wilh  their  sample 
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location  and  Llie  da£e  and  lime  that  sampling  was  conduced.  The  samplof^  W'ill  then  be  ^ient  to  iui  iUialylical 
laboratory  tor  analysis  using  the  chain-uf-cijslody  procedui^s, 

2.4.1  Particulate  and  Semivolatile  Orgniiie  Cumpounds 

'i'he  PS-1  yjunplvT  will  be  operated  at  a  I'ate  ot' approximiiLely  280  liters  per  minute.  Aii'  flow'  will  be 
measured  u-dng  a  inLigiiehclic  gage.  T3ie  flow  I'ate  wall  be  ehecked  before,  duritig^  and  after  eaeli  siuuplmg 
even1.  Ttie  PS^l  sampler  will  be  calibrated  before  each  f>amp1ing  ev^ent  using  a  niirnomelci',  ealil^rator,  and 
the  manufacturer 'h  published  ciilibralion  curve.  Tlic  inanufactuier  ctilibrator  attaches  directly  to  tlie  top 
of  tlie  filter  bolder.  The  procedures  followed  during  ealibratioti  will  be  as  specified  in  the  manufootnrer 
operating  manual.  A  copy  of  the  manual  will  be  sloj.'cd  with  the  sampler. 

Ay  liie  PS“1  sampler  Is  set  up  for  sampling,  a  prevveigliud  Tefioct^"  tiltei'  and  PL’P  plug  cartiidge  will  bo 
loaded  into  the  upper  portion  of  t})e  sampling  module  following  the  dcati  handling  pi'ocediu'ey  outlined  in 
EPA  amilyiical  method  TO-4.  When  all  the  samplers  lo  be  used  a(  a  site  have  been  deployed  imd  a 
sampling  event  iy  iniimiicjat,  Urc  Teflon^'^  tiltei's  and  P13F  plug  ciU'i ridges  for  each  sanfipler  wdll  be  brought  to 
the  field  and  installed  in  each  PS-1  sampler. 

'i'he  air  yample  How  rate  through  tlie  PS- 1  sampler  will  be  calibrated  aifor  the  first  few-'  minuics  of 
operation.  The  CEiiibratiou  will  be  conducted  using  the  calibrator  provided  with  the  sample]-  in  accordance 
witli  the  manufiiCtUL'ej^’s  operating  manna L  After  calibi-alloii  iy  completed,  the  serial  number  of  Ihc 
samplei',  the  ytait  date  and  time  for  sampling,  and  all  relevant  calibralioii  data  wdll  be  promptly  recorded  in 
a  field  logbook. 

After  the  sampling  cvcM,  tlic  end  date  and  time  will  be  i^orded  in  the  field  logbook  for  each  skimpier.  Ihe 
Tclbn'^  filter  will  then  be  removod  Irom.  cadi  sampler  using  sta i n ley y- steel  iwcc;iOm.  The  Teflon^  filters 
will  then  be  placed  in  clean  pchi  dif>hes,  sealed  with  white  pluytic  tape,  and  clearly  labeled.  Ihe  J^L'E  plug 
caitridgcy  Will  be  similarly  leinoved,  placed  in  dean  glass  bottles  (either  amber  or  foil  covered  to  exclude 
light)  and  cleai-ly  labeled. 
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111  the  laboratoiy,  the  Teflon"^'  tlkers  will  be  careful  iy  weighed  lo  rncasut^;  partieuliilc  levels  on  Lhc  filler. 
PCBs  and  peslLeides  will  be  removed  from  I  he  flJE  plug  cartridges  using  Sox  h  let  extraction  in  accordance 
walh  Ef^A  analytical  method  ■i'0-4.  The  extracts  will  be  analyzed  using  CiC]  witli  election  capture  detection 
(ROD)  following  the  procedures  ouLlitieil  in  EFA  analytical  method  TO‘4. 

2.4.2  Volatile  Organic  Compounds  and  Asbestos 

Before  bci[ig  used  to  oolleCL  Bamples^  lhc  PAS-3000  sampler  will  be  calibrated  in  ihe  labors toiy  using  a 
soap  Hhn  Jlow-  meter  following  the  intuiut'acUircr’s  opci-aling  inEiniial.  A  copy  of  the  manufaetiifer''s 
calibration  specifications  and  calibration  results  for  each  project  will  be  maintained  in  a  laboratory 
logbook. 

After  a  amp  ting  event  is  scheduled,  the  necessary  PAS ‘.1000  Siimplors  will  bo  deployed  in  (ho  Held.  Etich 
CMS  cartridge  will  be  trEmspoi'ted  to  the  field  in  a  screwtc>]>  glass  storage  container.  Asbestos  filters  will 
bo  (ninsporlod  to  She  field  in  scidod  plastic  bags.  The  cleiin  handling  procedure.'^  ou dined  in  EPA  analytical 
method  TO -4  vvid  be  followed  for  all  sampling  equifinient. 

The  CMS  cait3'idgefi  and  asbestos,  filters  will  be  installed  in  ihe  PAS‘3000  samplcfs  jus(  before  the 
bcgijuiing  of  a  Rampling  event.  After  each  PAS-.^fiOO  samploi'  is  III  mod  on,  the  serial  JiuEnber  of  Che 
sampler  and  Ihe  date  and  lime  will  be  recorded  in  the  field  logbook. 

After  the  samples  have  been  collected,  the  PAS-30(){J  sanipleis  will  be  turned  off  and  the  end  dales  and 
times  will  be  recoi'ded  in  tiie  field  logbook.  The  CMS  cartridges  will  then  lie  I'e moved  from  the  samplers, 
rcoappod.  and  placed  iti  screwtop  glass  storage  containers  for  irarisporl  to  (ho  laboratory.  The  Eisbestos 
filters  will  be  rosealod  in  plastic  bags  for  trarispoil  to  the  [iiboralory. 

The  CMS  cartridges  will  be  analyzed  using  the  procednres  out  I  hied  in  HP. 4  analytical  method  TO -2  for 
(herniEil  desorption  CfC/ECD  and  fta.rne  ioni^^ation  deteclors  (FID).  The  asbestos  fillers  will  be  anidyzed 
using  phase  contrast  microf^copy  fPCM)  ias  accordance  wdlli  federal  Occiipa  tin  rial  Salbty  and  Honlth 
AdministratLoii  standards  for  asbestos  monitoring.  The  laboratory  analyst  will  document  compliance  w-ilh 
tliese  standards  in  die  laboratory  logbook. 
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irTcnax  GC  cartridges  are  used,  they  will  bo  collcolcd  and  analyzed  foLlo^dng  the  same  procedures  used 
for  tlie  CMS  cartiidges.  If  iii*niplo&  arc  collected  in  SL.'MML\'^  oatiisloi'Sj  the  air  sample  will  be  withdrawn 
from  liie  canister  in  tlic  laboratory  and  will  be  analyzed  directly,  usitrg  GC/ECD  cind  GC/FID  in 
accordance  wntb  BPA  analytical  melliod  TO“14.  No  filters  or  cartridges  arc  used  with  Sumnia  canisters. 

2.5  QUALITY  COXTROT.  PROCEDURES 

Poi'  eyei'y  10  air  quality  yaniplos  collected  using  each  type  of  SLimplcr,  iiii  additional  sample  sliould  be 
collected  and  submitted  for  analysis  as  a  field  blank.  These  field  blank  samples  are  ased  to  verify  tire 
del  cel  ion  limils  of  tlic  sampler  and  to  cheek  for  tire  presence  of  cross  contaminiUbii.  Field  blank  sample 
TestiUs  should  be  presenteti  along  witli  Lite  results  for  actual  air  quality  siiiiiples.  In  addition^  1 0  percent  of 
all  samples  talten  should  he  duplicate  samples.  The  results  of  these  samples  lu'e  used  to  measure  the 
pi\x;ision  of  the  sample  aJialysis. 
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1 . 0  SCO  PE  AK  D  APPLIC  ATI  ON 

The  purpose  of  thin  Standard  UpcrtUing  Procedure  (SOP)  is  lo  derine  rhe  proper  sample  etjMeclujn 
technique  tbi;  air  sainpliug  (.jPcIcnneriLat  metals,  cis  well  as  delineate  Llic  typical  working  range  oi  the  method 
and  Ltidicate  poteiiticil  intertbrenees.  liJemonls  covered  E>y  this  mclhoil  indude  the  metals  listed  in  Tabic  1 
(Appendix  A). 

'fhes.e  are  standard  (i.e.,  topically  applicable)  operaliiig  procedures  which  may  be  v^iried  or  changed  as 
required,  dependent  Lipoii  site  cojiditions,  equipment  limiLations  or  limitatiojis  imposed  by  tlie  procedure, 
[n  a] I  instances,  the  ullimate  procedures  empioyed  should  be  document etl  and  iisytieiaLed  with  llie  final 
report. 

Mention  ol' trade  names  or  eotnmerciaJ  prod  nets  diies  not  eonstifuto  United  Smtes  EnvironmetiLa]  Protection 
A^fcncy  (U-S-  KPA)  eitdorseitieiU  or  recoiumcndaLi-nn  for  use. 

2.0  METHOD  I^UMMARV 

Air  sampling  Idr  elcTTiental  metals  involves  passini^  a  krown  quancity  of  aij'  across  a  mixed  eellaln.se  ester 
(MCE)  filter.  The  parLieulaLe  phase  of  the  air,  witl^  a  nomlual  size  oP  greater  than  or  equal  to  O.K  microns 
(pm)  is  trapped,  hi  the  lilter. 

This  method  requires  air  sampEing  using  37-iiiillimeter  (nuif),  3 -stage  cassettes  loaded  with  O.M  pm  MCE 
filters  and  suppotl  pads.  'Ihe  approximate  sill  ni  mum  and  max  imam  sample  volutnes  requiretl  for  deled  ion 
of  tlie  metals  of  in  lerent  are  listed  in  Table  I  (Appendix  .A). 

3.0  SAMPLE  PRESERVATION.  CONTAIKF.RS,  HANDLING,  AND  STORACIE 

No  preservatives  or  special  stoj'age  conditiems  are  i-cqnired.  However,  the  samples  should  be  .stored  with 
the  filter  upright  and  transported  at  or  near  ambiem  oondilions  to  pievent  significant  deterioration  of  the 
samiiles.  Wlieii  ttans[)orting  and  handling  Iho  samples,  prevejit  hnpacl  and  vil^raiions  which  would 
dislodge  partieulates  from  the  filters. 

4.0  INTF.RFERENCES  AND  POTENTIAL  PRORS  .EMS 

A  potential  prohleni  with  the  .sampling  metbcK]  is  iiverlnadiug  of  the  11  Iter.  This  oan  disrupl 
corscqncnlly  producing  anal>tici]i  rcsiilts  that  may  be  bia.sed  low.  Periodic  checking  of  the  11  her  and  pump 
dininiT  sampling  can  reduce  this  ein  or  and  sample  casseLLc!>  can  be  changed  during  the  sampliTtg  period.  In 
the  event  of  heavy  sample  lotading,  multiple  filters  would  be  submitted  arid  aualy^.ei!  in  Llie  laboratory  as  a 
single  sample.  Ehe  tolal  volume  must  he  indicated  on  the  Chain  of  Custody  record. 

5.0  EQUIP  M  ENT/ AEP  A  RAT  U  S 

Tlie  following  eL[LiLpinenc  is  required  for  air  sampling  for  cleiiietits: 

■  Air  iiumpH,  low  or  iiieditim  vohimc 

■  Tygon  tubing 

■  0 . 8 :  m  M  f ’  E  fi !  icrs  wi  d  i  suppoj'f  pa  d  s 

■  .17-Tnni  3-.srage  casseTTcg 
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■  1 1  osc-baji  b  f  1 1  tei'  3  ill  pf er  s 

■  Cals  bruited  rc.>tjim-L'ttr  or  bubble  meter 

■  Screwdriver  set 

■  Siiiiiple  collection  docniiieDtarion  (fiir  Stimplitig  worksheets,  sainple  latjchs,  lugburfk'i,  chain  of 

custody  records) 

■  PartiCLllilte  inoiiitoi'lilg  CtlLiipincnl  (Rciil-limc  Acrowcsl  Mt>niun-  [RAMJ^ 

■  Personal  pri>LeelLoii  gctir 

■  Whirlpjick  bags 

6.0  RIAGENTS 

I’his  .Section  is  noi  applicable  lo  litis  KOP. 

7.0  proce-durl; 

7. 1  Pick]  PrcpLiriicion 

1 .  Determine  ihe  extent  of  tlie  sampling  effort,  the  sampling  metliods  ro  be  employed,  and 
the  rj-pes  and  aanoiints  of  equipment  and  supplies  needed. 

2.  Obtaiti  ajtd  organize  tlie  necessary  sajnpling  and  [iiQiiLloritig  eqLLipnteul. 

3.  DeconlamLitate  or  pre-clean  cquipmcnl,  aitd  ensure  ItiaL  iL  is  in  working  order. 
PrecaJibrate  sampling  cqLLipnicnt,  iJ-pttssibIc. 

4.  Prepare  schedulijtg  and  cooj'diuate  w*ilh  stiiiT,  client,  and  regulatory  agency,  if 
appropriate. 

5.  Perform  a  general  site  survey  jirior  lo  site  eiiLry  ir  iiecordance  w'ilb  the  stte-specific 
Healih  and  Sat'eLy  Plan. 

6.  Use  stakes,  tlagging  tnpe,  or  other  appropriate  means  to  maik  aEl  sampling  locations.  ]f 
necessary,  rite  proposed  icica cions  may  be  adjusted  based  on  site  access,  property 
boundaries,  suj'face  obsti'uctioiis  and-'dr  on-site  activity. 

7.  Make  an  estimate  of  the  airborne  con centia lions  of  the  ekmetus  of  concern,  tt  may  bo 
possible  lo  extrapolate  the  coiicetitmtion  of  partieulates  by  aasuming  similar  perecn Cages 
of  metals  are  present  Ili  the  airborne  parlicnlates  as  in  the  soils.  Hnweverp  it  jihoidd  be 
noted  that  this  is  only  a  rough  estimate,  [f  estimarion  of  die  atrbonic  cnnccutratio]!  of 
melals  is  not  prTssible,  then  s^niplc  volumes  fill  on  Id  renaniri  witlun  the  iimlts 
reeom mended  in  Table  1  fAppendis  A). 

S.  Arrange  for  sample  analysis  by  an  appropriately. certiffn^d  laboratoty  and  clieek  with  the 
laboratory  for  any  special  requiremeuts  (e.g. ,  additional  lot  blajtks). 

7.2  CalibniticBi 

C^alibrale  U^e:  sampling  pumps  in  the  following  manner: 
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1 .  Asscmblu:  iho  caJibraUon  tjain  lIS  show  in  Fiyunc  I  (Appontlix  A)  uAitig  a  fepresentative 

37-mra,  3 -stage  Filtcv  Icjadgd  with  i\  0.8  jJm  MCE  fiber  anj  gupporl  pad  (outbl 

i:ihig  riiinovgd},  'I'ygon  Uibiiig,  lioSe-barb  fiReir  HKi;3pt.er,  rotameter,  and  air  ^^implitig  piiinp. 
Depending  on  the  required  flow  rate,  a  tow  voliitiie  or  n  meditim  vtjiurne  saniptuig  puinp 
niay  be  reqnii'cd.  Refer  Ln  Figure  2  {Appeiuiix  A)  for  fiti  illusfrntion  of  the  eompoiiciil^^  of 
the  titter  cassette. 

2.  'Turt]  on  the  pLitnp,  nllow  to  w'lsimi  up.  and  adjo^^t  dkc  flow  using  the  flow^ 
rncohanisirL  luiflt  the  Host  ball  on  Hie  lorumeLer  ts  aligned  widi  tlie  pre-calibiated  flow 
rate  value.  .A  Slicker  on  Che  rotameter  should  indicate  thin  value.  Refer  to  SERAS  SOP 
^•.'211^,  Rolarncler  Calibratioig  tor  cnlibratioii  proecdLires.  NOTE:  Depejiding  on  the 
proiceCs  objea Lives,  calibratloEi  of  the  rotanicCcr  to  a  higlier  How  rale  may  be  required,. 

3.  Affix  a  slreker  to  the  pump  indicaCing  flow  rate  and  media. 

7-3  Sampling 

1 .  Assemble  ihe  satriphug  trains  with  clean  filcer  cassettes  (Figures  .1  atid  A,  Appendix  A). 

2.  Verify  die  piirrip  calibration  by  reiiiovmg  the  hilel  plug  Ifoin  the  rasaelLc,  attaching  a 
rotameter  with  Tygon  tubing  and  turnin.^  on  the  samifling  pump,  [insure  that  all 
connections  are  tight.  Record  the  actual  flow  rate  on  die  Air  Sampling  Worksheet. 
Reii  lace  the  inlel  plug  until  ready  to  sample. 

3.  Set  the  sampling  pump  tinier  (low  vohnne  pomps)  hr  the  appropriate  sa[ii[)ling  time  a& 
deter  mined  by  the  Work  Assi^pnnem  Manager  (WA.Vl),  or  record  the  elapsed  timer 
readings  (jnediojii  volume  pumps)  on  the  .Air  Samplcitg  Workslieel.  'L 'll  is  wall  be  didated 
by  Llie  type  of  satnpllng  pump  beiii^  ntili/ed 

4.  Deploy  (he  samphng  pumps  as  in di tinted  in  the  sainpling  plan,  following  site  health  and 
safety  prtJCOdLlJ'OS. 

5.  Remove  the  cas.sctte  cap  oi'  inlel  ping  from  the  eas-sette.  Sampling  for  eJonietit^il  inetafs 
can  be  ton  ducted  witli  the  cassettes  open-faced  (cassette  cajj  removed)  or  closed -faced 
(only  inlet  port  plug  removed).  Open -faced  h  [jicferrod  beeatisc  it  fiermits  an  even 
loading  t>f  the  filler  cassette:  and  should  be  used  wherever  high  parti cul ate  concentrations 
arc  expected.  This  allows  gieater  particulate  loading  of  the  filter,  Iloweverj  either 
method  is  acceptable  since  die  entire  filler  is  used  during  Siimple  aiialj^is.  Cdosed -faced 
sal  rip  ling  is  typically  perlbrmed  wiion  them  is  a  possibility  that  the  Siimple  may  be  shaken 
and  paiticu  lates  may  be  lost. 

6.  I' urn  on  the  sainpling  putnp  and  allows  it  to  mn  for  the  sampling  peidod  deteimmed  by  the 
WAM. 

7.4  Post -Sampling 

I .  Veri  fy  the  sampling  period  by  I'eaditig  fbe  sami?le  nm  rinie  (low  volume  fiumps)  uj‘  by 
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thcOcinjj;  the  elapsed  rime  on  the  cotLiiter  (inecliLitii  volume  fnittips).  RccortI  the  Kijmpling 
Imu-  on  lKl-  Air  Sampling  Workslieet  and  imn  off  tlie  piunp. 

2,  Verify  the  pump  oaiibrafEon  by  attadiing  a  tulLiiEielor  wilEi  ’Tygou  tubing  and  Luming  on 
the  snmpling  pump.  Record  the  fEual  flow  rale  on  Lho  Air  Sampling  Wtii  kHheet.  fnseit 
the  inlei  plug. 

^ .  Remove  iKe  samp  I  in  g  casyette  from  the  sampling  Train  and  ijisert  rhe  outlet  pJiig. 

4,  Complete  rhe  Aii'  Sumpliitg  Woi'kshect  and  caitiEkile  llie  sample  volume  (  j^ec  Section  S.O 
for  calcLitattoiiij 

5,  Label  the  sample  and  place  it  hi  a  Whirl  pack  bag  for  ban  sport  lo  Llie  laboraEnry  toj' 
iinalysis. 

6,  Prepare  Lhe  samples  (iiie Ending  QC  samples}  for  trtin sport  by  packmg  rhem  iti  a  shipping 
eoniainer  with  bubble  ^aap  or  styxotbam  pieces.  Complete  a  Chani  of  Custody  record  in 
aca^rdaj^ec  ^virh  SERAS  SOP  f^4005»  Chain  of  Ctistody  Procedui'es. 

^.0  CALCULATIONS 

The  total  volume  of  a  StimpEe  is  calculated  by  mull  ip  lying  the  toLal  sample  time  by  the  average  How  rate. 

The  total  volume  for  each  sample  must  be  indicated  on  ihe  C:haiu  of  Custody  Record. 

9 . 0  QUA  LIT  Y  ASS  UR  ANCE/QUALIT  Y  CONTROL 

9. 1  General  QA  Procedures 

*  .All  daia  must  be  dtieuruonted  On  Air  Sampling  Woik^^heets  or  wjthin  site  logbooks. 

•  All  strum  en  la  Li  on  must  be  operated  in  aceordajice  with  operating  instructions  as  supplied  by 

the  manufueturcr.  imless  Otherwise  specified  j]i  die  work  plan.  Equipmetil  eheektiul  und 
CFilibriition  iigtivities  must  occur  prior  to  sampting-''opefatioi]  and  must  be  documented. 

9.2  Field  Blanks 

Provide  one  field  blank  per  sampling  event  oi-  per  20  sample.s,  whichever  is  gieater.  The  Held 

bin  Ilk  should  be  ha  tidied  in  the  sutne  nianner  us  Lhe  sampling  cassette  (rcmoveYqplace  cap  and 

pUig^  and  transporl)  except  ihut  my  air  is  drawn  Lbrough  it- 

9..1  Ikdl [Heated  Sample 

Collect  one  collocrited  sample  per  sampling  event  or  per  20  samples,  wliiehevcr  is  greater. 

Colloeafed  snmplcs  are  two  sanrples  collected  Loin  two  adjacenl  pumps  durijig  the  -siimc  lime 

period  at  the  same  How  rates. 

9.4  Lot  HEank 
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InuJudi:  a  of  three  lot  blnnks  per  lot  <)£’  sampling  cas-SCEtes  uOlized  for  a  sympHng 

Consult  ivitli  tlie  ynyEytitril  Eyhoratory  lo  delLTinitie  if  additionnl  lot  blanks  yi  c  required. 

10. D  DATA  VALJLJATION 

Rg;>uIUs  af  the  QA/QC  s-Limples  will  be  evaluated  ibf  cont^Lrl^in;it^^m  during  the  dacu  validation  procesi^.  This 
[nt'nTmalinn  will  be:  lElili/ed  10  quality  the  eiiviifoiimeuryl  sninple  results  aeeordingly  with  the  data  quality 
objectives  of  the  project, 

1 1 .  y  i  IE.ALT  1 1  AND  SAFETY 

Wiien  vvorkici^.  wiTli  potentially  liaznirdous  niiilcriyls,  Ibllow  U.S.  EPA,  OcciipaTional  Sjiicty  and  Health 
Admcjiistrntioii  {OSH A),  oi'  corporaLi:  health  and  safety  procedures. 

12.0  REFEI^NCES 

Nalit'jnal  h]  slit  Lite  for  Occup^itional  Safety  and  Hcaidi.  1994,  A70S7/  Matum!  qf  A  na^yfical 
tvlcihod  7200.  4'^V-d. 

LJriited  Stales  Eiivirotiinenra]  Pt’otecticii  Airency.  1995.  Siipuf/wai  F^rogram  Repivseriftniw  Sampling 
(TiikkifK'e.  Vohime  2:  Air  (Shoi-{-Term  /?js^.  EP.A  540-R“y5.'T40.  Lderitn  Final. 

SKC,  Inc.  Umversal  Sample  Pump.  Operating  InsLruetions.  Famii/r3771l.  Rev.  9912. 

GlUati.  I  IF S -5 13  Air  Sampling  System  Operathig  Manual.  Document  No,  F-PRO-2105.  R.ev.  C. 

13.0  APPENDICES 

A  -  Fable 
13  -  I'igarcs 
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TABI..E  1.  S^implifig  VoluineB 


Element 

(Symbol) 

Mininitim  Air  Volume 
lo  bo  collected  -  Liters 

Majiimmn  Air  V'trlLinie 
ro  be  collcclctl  *  iJterB 

Si3%'er  fAj^) 

250 

2000 

Aluminium  (Al) 

5in 

iOO'*' 

Ai'seiiic  CAs) 

5 

2.000 

[ieryllitiin  (Be) 

1250 

2000 

Calcium  (Ca) 

5 

200 

Cadjjdnm  (Cd) 

13 

2000 

Cobalt  (Co) 

25 

2000 

Ctu'oiniiim  [Ci] 

5 

1000 

Copper  (Cu) 

5 

1000 

Imn  [Fe3 

5 

100 

Lilliium  ILi) 

l()[) 

2000 

MagjieBiuin  (Mg) 

5 

b7 

Vlangatiese  (NEi) 

5 

200 

VlnlybdeiUMn  (Mo)'-"^ 

5 

07 

St>diLii]3  (Na) 

13 

2000 

Nickel  (Ni) 

5 

1000 

Phijsphurus  (F)'"' 

2000^'^ 

Lead  (Pb) 

50 

2QQ0 

Piatiimm 

1250 

2000 

Seienium  (Se) 

13 

2000 

■im  (Sn)''^ 

5 

500 

'l  ellurlLim 

25 

2000 

I'ilaniitm 

5 

100 

rh  alii  urn  (TI) 

25 

2000 

Vanadium  (V) 

5 

2000 

'['LLiigslcn 

200^^- 

Yttrium 

5 

200 

Zinc  (Zn) 

5 

200 

Zirconium 

5 

200 

NOTE:  Do  rot  exceed  d  filler  lihidtng  of  approKiinately  2 mg  LiHai  duNl. 


Lfirger  volmi^cs  mi^y  be  required  iflhe  tmticipated  concenmilityn  i^  liiis  duui  llio  ACC  111 
Tliireshold  Limit  Vuliic  ('rLVj. 

CoQipound  tioE  on  standard  (LS.  EPA  EiivironnieLitnl  Rcyptiiise  I'cani  anidyle  lisL 
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I  SCOPE  AND  APPl.tCATlON 

Tiiiii  HlaDtkiul  upci-iiliiig  prucediirie  (SOP)  descrfbes  ibe  Hlsiri^up,  rrpt’mtiQE]  and  routine  use  of  the 
liucniatioiiiil  Ccjrp[>oiLion  L>ryCat'^  L>C-Lite  Flow  Calibrator.  Tlic  procedures  md  figures  contained 

in  this  SC)]^  are  taken  Jroiii  the  DryCuF  fJC-Liw  Mmuol  (20041  willi  Lbc  wrilleii  coLisent  fl  1 19/2015)  of 
Ri^vK  InternjuifJnal  Corpora  I  iotl  and  Me.-^a  Labs. 

Tile  DryCai  DC-I..ite  ifs  a  ileld  port  able  priinaiy  flow  ciiltbrator  fbnt  is  used  lor  industrial  liygiciie, 
eiivijonmental  nnd  laboialory  measure  me  nt  ap  plications.  Ttte-  Dry  Cal  DC-T4le  is  a  \aLional  'En.stiLLiLc  of 
Standards  and  TecJinolo^y  (NIST)  primary  cal  i  brat  io]i  sCiLiirlai'il  ttiat  uses  dry  pi  si  on  1ecbno]ogy  and  iidf^ircd 
serisoi's  to  obtain  volumetric  flow  rules,  Tlic  DryC^aJ  ElJC-Lite  can  be  used  Co  meusiire  g'ds  How  for  either  a 
vatLitini  flow  source  or  a  pi'easure-  flow  soLiree.  Applicaiioais  indiide  precise  calibration  of  seeontlurv  ^itundard 
calibration  equipenetsT,  such  as  rotamuiers,  and  industriaE  hygiecie  and  etivi  roll  menial  uir  sampling  pumps. 
Rapid  calibrations  at'e  accomplished  wilhoul  the  use  of  a  soap  sol u Lion  thus  reducing  the  uncertainty 
assoc iate^;!  vvitli  oilier  flow  nieters  or  rotameters. 

A  Quality  AssuranoL’:  Piojfcct  FiaJi  (QAPPJ  in  Uniform  Fc<lLTal  Policy  ^U^■PJ  Ibi'Jiiat  desciibing  tJie  project 
objectives  must  be  prepared  prior  to  deploying  for  a  sampling  event.  The  samplei'  needs  to  ensure  that  The 
motlunis  used  arc  atlequaie  to  satisfy  the  data  quality  objectives  li-sied  in  tlie  Qx^PP  for  a  particular  site. 

Tlie  procedures  iji  tills  niay  be  varied  or  ehaiigeil  as  rcquii  etl,  dependent  on  site  conditions,  equipment 
liinitaticiiis  or  oilier  procedural  limit  at  ions.  Tu  all  instances,  the  procedures  employed  must  be  d^KumcTited  on 
a  I'icld  Cliaiigc  I'Orm  and  attached  to  the  QAPP.  These  changes  [imsl  be  documented  in  the  flnal  deliverable. 

Z.l)  METHOD  SUMMARY 

'Uie  Dl'yCa]  DC-Lite  is  a  primary  flow  standard.  The  time  required  for  a  graphite  composite  piston  to  traverse 
a  known  diatanco  witliin  a  glass  flow-  cell  is  precisely  rncasiired,  and  m  interna]  computer  calcalales  the  Row. 
The  tinie  the  pisloit  takes  to  mov^^  the  known  cits ta nee  and  implied  volume  yields  The  volunieiric  flow  as-; 


Wltere 


q  =  volumelrie  flow  rate 
V  =  measurement  volume 
1  =  measurcmeiiL  time 
1"  =  rndius 

h  =  nica?;urcment  path  ieiigtii 

When  a  flow  reading  begins,  an  itilernal  valve  closes,  diverting  gas  into  the  glass  flow  cell  for  nieasitrejnenL 
Tlie  piston  rises  at  the  rale  ufgari  Dow  between  two  coliimated  light  beams  aL  a  kncjwti  distance  apart.  After 
a  suitable  ncceleraiion  period,  the  rate  of  piston  Lravel  betweeji  the  l.^eams  is  timed.  As  thr  pi  sum  pa.sscs  ihc 
second  beam,  the  flow  reading  cuds,  the  valve  ope:iis.  die  gas  is  re lea.se d.  and  the  piston  drop.s.  I’he  voLametne 
How  measurement,  based  upon  the  paranicLer.s  of  lengtti  and  time,  is  instanity  di.splayed  on  the  LCD  iti 
millilitei^-4  per  mimite  {rnl/rihmile)  or  liters  per  minute  (LPM). 
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3.0  SAMPLE.  PRRSFR VATTON,  CONTAINERS.  HANDLING.  AND  STORAGE 

*  Air  3 a inpJe s  reqii i re  ao  pre/iei-vat ion  or  special  hatid \'tng. 

*  DryCal  DC-Lile  cailbrEitors  cun  reititiicj  oo  clmrge  uhLeI  iK-oJed  uRhoiil  caiising  J[imagc  ti>  the 
bLillery. 

*  IC  llie  culibrLit-oL'  is  sUsi  ed  lor  tong  periods  id'  Linte  Ihc  bLiUery  shot.] If!  be  charged  least  once  every 
three  njoiilliH. 

*  Always  s»(^re  eali bra. tors  in  a  clean,  diy  environment  and  recliarge  tlie  luiit  pilor  to  use  after  tong- 
tei  JTi  storage  I 

4.0  INTERJ’ERENCES  AND  POTENTIAL  PROBLEMS 

'  J'tow  readiEig  ei'ror  sources  tnctade: 

-  When  tlie  DryCal  DC-Lite  is  used  wilh  pump  models  1hal  pul.'iaic  (small  shifts  in  flow  rate 
during  puLatien)  Lhercading.s  are  alTccled  accondingly, 

-  Closure  of  I  he  calibrator  valve  at  the  beginning  of  each  flow  reading  results  ui  a  senaiJ 
pressure  spike  in  the  flow  sti'eain  that  can  impact  flow  rate  reading. 

*  Air  containing  cigaretie  smoke,  excessive  dnsT,  or  otlier  particii tales  interferes  will  readings. 

*  Potential  safety  problems  are  pcesenred  in  Sealm  I  I.O  healifi  and  Safety. 

5 .0  EQUIPMENT/ APPARAl'  US 

The  fotiowing  equipment  is  provided  for  the  operation  and  tj'aiisport  of  the  Dj'yCat  DC-Lilc  Ih-iniary  Flow 
Calibrator: 

*  DryCat  DC-Lite  How  CulibrMlor 


Mudd 

Opfiii;mni  Flow  Ranee 

I  ntended  l■■|^>v^^  Kosinfo 

L 

JQ  intAmn-SOQ  nil/min 

t  ml^min-500  mt/min 

Ml. 

ni|/Mii3i-2  1. All  hi 

5  iTitAiiiii-5  U'rniri 

M 

KW!  inl/iiiisi-7  L/tnici 

ft)  nilAuin-l  2  IVinhi 

Mil 

2(>{;)  jiil/inin-7()  L/jut]-i 

2!)  inl/niui-20  ]  Jinin 

rr 

5Q0  jnl/niiis  30  L/siuji 

5\)  JLit/iniss-SO  Ujnin 

•  S  i  ngle-  ati  on  R  m  tery  Charger 

•  Ttibing  Kii 

•  Leak-test  Accessory 

•  Additional  Iligli  Flow  Tubing  with  ML,  M.  MIL  ajid  11  models 

•  Certificate  of  Calibration 

•  i  I  IS  tj  uclio]  L  M  tLiiuJiJ 

6.0  RRAGFNT-S 

This  See! sou  i3  not  upplioablc  lo  ilijs  SOP. 
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7  0  pri:k:edures 

7 .  ]  Air  Fk) w  T rai  ii  up 

7.1.1 

All  isi>1aLioT5  dc-vicc  is  rcuoitni^eiK-ted  to  smooth  Ihc  pulsation  input  and  cifiitbraior  valve- 
p  resell  ire  spikes.  To  sniootli  flow,  ins  fat!  a  25  inillimcler  (nim^  (>.?i  [iiiLTOUieles'  (pmj 
filter  casse-1 1c  in  the  flow  iiain  to  ere  ale  a  sui  ruble  backpressure  as  needed. 

7.1.2  Particulate- Filter 

Tlie  DryCal  DC-I.itc  inehtdes  either  5pmoj'  30pm  inlel  FUer  inside,  ilie  intei  fUdug 
depending  on  model.  Hinvever^  -air  eoiitaiiiing  cigarette  smoke,  excessive  dust,  or 
o Liter  piii'tkiilates  shoulti  be  addilimiall)'  pre-filterecl  by  insiailin^^  a  2.'im[n, 
il.HptJifiitej'  cassette  in  the  flow  train  on  die  ittiel  side  as  necessary. 

7.2  Panel  BljUous 


1 .  i’ress  the  ON  button  (o  Lum  the  calibrator  oil 

2.  Ati  jniiiali/in"  serecn  w-ilL  be  displayed  first  sliowing  tl^e  compLiier  re-visitjn  nuinber  and 
then  the  standard  How  display  screen. 

Note:  A  Restl  hiitton  is  located  on  the  lower  bkiekpiineL  If  picssedi  tlii.s  button  will  cjuiekly 
resei  (ho  iiuit  to  (he  initiiilisfJnj'  sei  etn. 

Notes  'I‘h(j  DC-Life  has  an  ^^cnei'^y  siivtnt'''  S  iiijiiu(^  iiifietivity  shiit-oft'  featui’c, 

7 .4  Liisfi  ble  5  M  i  n  □  te  S  huL  OIT 

1.  Press  anti  hold  the  Read  baKoiu  llteJl  press  the  On  button  or  die  kesel  button  if  the 
uiiil  i^i  on, 

2.  pbiv  will  read.  “Auto -Off  Disabled''  unli!  (lie  Read  liutinn  is  released. 

3.  To  Re-enable,  push  the  ttesel  hutLoii. 
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7.5  Take  RetidingA 

7,5.1  Sing  It  Flow 


I-  Conjiect  [Libicig  bcLwccn  (lie  calibnstor  and  iht  How  jiourcc:  wiih  both 
iiisiiTiinentfi  ON. 

Nate:  The  calibrator  coiiiifteUng  jjir  How  port's  arc  Located  on  the  rij'lil 
side  of  the  iitiit.  The  Itjwer  part  is  hir  suction  (outlet}  and  the  upper  port 
is  for  pressure  tiukg. 


Note;  Par  industrial  hygiene  or  eiivirfmmental  applicatioiiSi  the  sampling 
medium  shoiilrl  also  be  connected  In-line, 

2.  Pre.Hs  IhL-:  RRAH  biUton  once  to  obtain  'A  single  Jhiw  mesjsureincQt  display  on  the 
LCD 

3.  A  reading  begins  wlien  the  valve  elieks  shiiU.Llie  giecii  LEDs  tighu  and  ibe  piston 
hses  witliin  the  flow  ceii. 

4.  ClonLinue  (he  proceditfe  to  obtain  tlic  rcqiiii-ed  nunibei  of  flow  readings. 

Note:  ,\ll  successive  rea dings  in  an  averaging  seejuenee  will  be  used  to  calculate 
the  average  ihrw,  'Fhe  unit  will  antoiiiaticaLly  clear  the  avera;;eaftcr  ten  readings 
and  taegin  a  ne^v  averaging  sequence. 


7.5,2  Aiuo  Mode  Rcail  i  n  g 


1.  Press  and  hold  the  READ  biiltoai  unli]  a  residing  starts  then  release. 

2.  To  srop  tbe  continuous  read  sessioo.  press  1he  STOP  button  once. 

The  display  wiJi  itidicaEc  Ehc  L-urrcni  flow  reading  {FLOW},  the  average  How  value 
(AVERAGE)  and  tlic  nuinbLToITGadings  in  the  aver;ige  (NUMBI-:R  EN  AVERAGE) 
witJi  a  iniLKijaiiiiri  of  ]()  readings  as  the  average  flow  rate. 
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Nutu:  The  iiiiiiiber  of  in  an  averfigiti^  scqiicnne  fan  lie  reset  to  I  (Mil  ul 

any  time  by  pressJjig  and  hold  in  g  ihe  St»ii  button  for  2  full  seroiids. 

7.6  Pi'inLiiig 

7.6.1  Pi’jni:  S^iLip 

P  Turn  Ihc  ciJibr^ilor  on  before  con ncc ling  Uie  pmicer  table  lo  livojlI  'Nesus 
Control." 

2.  Turn  1  he  How  source  on  nntt  connect  Llic  In  btng  fo  ei  Lhtr  the  iiik-l  or  outlet 
port  of  the  call  bra  Lor. 

3.  ConugcL  ihc  priLilC]'  cable  lo  (be  para  I  1l- I  port  on  (he  back  ol'  the  caiibratoi  and 
Turn  tlie  prinLcv  on. 

7.6.2  Vn  n  L  Mode  Selec  Li  on 

Tlic  PRiMF  bturon  will  toggle  between  tbiee  print  sellings  OFF,  [0  or  wilh  Llie 
deJauLl  setting  OFF. 

1.  To  engage  the  printer^  pi'ess  the  PRINT  button  once  for  the  print 
'TO”  selling  allowing  the  primer  to  print  10 readings  pnd  stop. 

2.  Press  Ihc  PKlNT  button  2  times  Jbr  die  print  ''AU"  pose  Lion 
allowing  ill L  printer  to  print  coniinuoiLsiy . 

3.  A  Per  die  pniiler  setting  selection  tias;  been  made,  press  thi:  READ 
button  as  appropriate  for  single  or  auio  mode  seleelion  To  initiate  die 
ilow  measmx-menl  process. 

7.7  Stop  and  Resel 

1 .  To  stop  u  flow  rDLiding  at  any  timen  press  and  release  Stop  bn  non. 

2.  I'o  J'eset.  press  anJ  hold  the  Stop  button  Inr  two  full  seconds. 

Nnlc;  Duriim  a  re?;eL,  Ihe  display  is  ckm  od  Jind  the  number  of  raidings  in  nn  avemgmg 
.sequtMice  is  reset  to  zero. 

3.  For  a  Hurd  Reset  v/hen  tlie  Ciiiibrator  docs  not  respond  To  puAh-bullon  commands, 
press  the  white  rcoei^scd  button  on  lower  right  side  of  the  back  panel  near  Che  par  all  ei 
printer  port. 

NoUu  The  Hard  Reset  bnltmi  resets  the  unit  hack  to  the  iiiitlHilizinE;  screen  and  the 
printer  setting;  will  revert  to  the  Off  posithm. 

a.D  CAFClJLATlOiNS 

The  DryLiil  DC-Lite  FTiniary  Flow  C:alibrator  is  a  direct  reading  instrument  r^cjuiiing  no  culoiihLttoiiS. 
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y.O  QUALETY  ASSOR  ANCR/QUALFTY  CONTROL 

9. 1,  Ger^ei'aJ  Q A/QC  Proc educes 

•  A] I  dtUa  iiusl  be  i.m  Held  &dVd  shcciyi  or  in  site  logbtMiks. 

•  Tbt:  insU'UcricoL  JiiuSE  be  operLiEeti  according  In  lFiis  SOP  und  I  he  npe  rating  irsTiwtions 
supplied  b_v  Che  riianuJaetuTieT,  unles.s  ntlicvwise  specified  in  rhe  QAPP. 

•  Recnrdfi  wi3l  be  inaintaiiied,  documenting  Che  fieJd  leveE  of  personnel's  o<]mpeieiie>  in 
performing  mechod  and  Itaiidlijig  equipttienl 

9.2  Ajiiiuai  CidibraEioti 

‘I'he  DryCal  DC-Lilc  iimsl  be  UiilibraLed  annual  ly  by  a:n  acei  cdilcd  ventlfjr. 

LCK]  DATA  V A ]_[] NATION 

The  operaEor  will  ensnne  1hii(  ihc  Di-yCat®  DC-IJEe  Primary  Flow  Calibrator  was  operated  in  tiucoi'danue 
with  ihij5  SOP  wi(hin  instiiimeni  specific atioii.^  and  all  operational  cEiecks have  been  coinpieled  and  iirc  within 
the  crites  ia  speciFied  in  1]^e  siEe-spectfic  IfFP-QAPF.  Ttie  SERAS  Task  Leader  is  responsible  for  eonspJeting 
the  CFP-QAPP  verification  checklist  for  eaclt  projecl. 

Records  will  be  .maintained,  documenting  tlie  level  of  personnel's  coinpeLency  hi  perldnnlng  ineiiiod  and 
handling,  equipment. 

11.0  I  IE  ALTl  I  ANi:  S  AFET  Y 

Wiien  working  with  polenliaJ  hiL/.ardotJH  ntaleriaJH,  follow  ITlS.  F.P.A.  Gcc up tu tonal  Salcty  and  llealdi 
Adinini.sLralion  (DSJT.A)  and  corporate  hcakh  and  safely  pi’tjccduncs. 

Safety  conoenis  spccille  to  die  operation  otTlie  DryCal  IXidJlc  include: 

•  Tlic  DC- Lite  is  nnL  rated  inlTinsically  safe  anti  i.s  iioi  for  use  wiih  explosive  gases  or  for  use  in 
e  X  pi  os  i  VC.  en  v  i  m  n  men  is . 

•  The  DC'IJtc  is  not  designed  I'ov  prc^ssiiii^.ation  above  0.35  bar  £5  PSI)  or  gas  Flows  above  the 
raled  specifications  of  the  How  cell  in  u.!^e,  Co  winU  Appendix  A;-  SpeciJlaUians  for  aoeepiLiblc 
gxas  flow-  ranges, 

•  For  baltery  jnainiejiance  issues  tojt suit  Append tx  U:  Mainicnuncc. 

•  Use  only  widl  clean  Jabonuory  air  or  other  incrl,  non-oormsive  gasses  only. 

12.(]  REFLRENCLS 

Bios  Enlcmaiioual  Corporal itjn.  DryCnl^'  DC2Jic  Mnunni. 

[3TJ  APPENDICES 

A  -  Specifications 
B  -  Mjt  bile  nance 
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(St>uroe:  Bios  Intei  Jialionu^  Cni"poTtili«ir5.  2004.  DryCitl^  DC-Ufe  Manmi} 


2130 
0  of  13 
0.0 
12/17/15 
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Product  Specifications 


Size:  5"  k  5"  k  2.75"  /  127  mm  k  U7  mm  k  70  mm 


Weight:  42  o;./  12EMJ  g 


Flow  Ranges/  Air  Flow  Accuracy: 

Mode/  Optimi/m  flow  Range  0  Extended  Flaw  Range  * 

L  15-500  fnl/min.  1  m^mln  500  mVnnln 

ML  50  fnl/min.-  2  1  mVmm  ^  S  ifmn 

M  100  mf/min.-7  Ijmin.  10  mlfmin  -  12  lymin 

MM  200  ml/imn.-17  Lffliin  |0  mlfmln  -  20  Mn^in 

H  500  ml/ntifi.  ■  30  l/min.  “  *  30  ml/min  -  30  L/m>n 

Specificatiofis  based  on  averaged  readings:  fowp  Eimit  is  on  self-tested  max.  leakage. 
*Ci>niiitt  BIOS pr  {jpp/icati&fi  eisiitums.  **  I  J5%  xairar)  i  7-ICLmm 


Battery  System:  6V  nechaigeabfe,  sealed  lead  aod,  6-a  houfS  tvNcal  operation 


AC  Battery  Charger/  Power  Adapter:  WalF  mountisd,  single  station  charger.  Input:  100 
to  120  VAC,  60  HI.,  Outpot:  12  ¥DC  fOptronah  Inpyt:  200  to  240  VAC,  50  Hi., 

Output  12  VDC) 


Operating  Modes:  Single  tycls?,  lO-ri^adings,  w  autcuriode. 


Temperature  Range:  0-SS 


Humidity  Range:  0-7O%  nan-cpndensing 


Printer  Port:  standard  paralE^I  (3BM  Gen&onics,  compatibfe  mtlt  most  printers) 
yote:  NiX  that  trquire 


Warranty  2  Yt-ai 


The  tvctniJkaH^n  ffttpam  offkrd  h  BIOS  u  dfi-nve  arid  u  no/  mibaled  a 

iJ¥im 

4i/  fliTfl  mhjcct  f&  fJwwjg*  Pi^fce  tcnti^a  BIOS  cr\int  mr  Jirc  or 

www.biixitHt.rofft,  far  tfrs  wisirtiJiTffiirjn/eHniirtfTon 
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SOT*  aim 

December  2f.)15 

fSt5Ji'ce:  Bios  TnTeniylioiuil  CoLporiitioQ.  2004.  DryCnF  DC-Li!e  Miwm!) 


2130 
I  L  or  13 
0.(] 
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The  Battery  System 

Tht*  DryCaJ'^  DC-lJto  is  po-wercd  by  an  iiitcrnaJ  Icad-acid  batlery.  T\w 
batlrry  wil  l  power  the  instrwiTient  for  G  8  hours  of  continuous  use  and  ha.s  n 
lypkal  SCI' vice  tife  of  approximately  3-S  years.  Tlie  DL-Llle  provides  a 
ronveiilunl  5  minute  automatic  shut-off  feature  lor  cxicTidod  baiLery  Itfe.  Use 
of  a  printer  dot^  not  afreet  ihe  battery  life. 

The  DC- Lite  can  be  cJiaiged  and/or  powered  by  the  BIOS  single  station 
chaigerwhen  plugged  Irito  a  slaiidard  U5V  AC  power  sot  irre  on  I  let  (220V 
AC  optional}.  Please  read  all  setup  and  charging  Itist ructions  Indicated  in 
Dlls  manual  before  using  equip  men  L. 


Charging  the  Battery 

Before  using  your  Dr>Cal*  DC T. lie,  be  sure  Uiat  the  battery  sysiom  has  been 
fully  charged  to  ensure  that  unit  will  perforjti  to  specification  and  maintain 
propel  OfKiraitoii  for  tJie  required  time  period. 

The  DC-l_jte  Is  equIpjK’^i  witJi  a  smart  battery  indicator  that  provides  balter>' 
cJiarge  Indication  at  t  hree  levels.  When  the  battery  Indicator  on  rhe  display 
Is  empty  tlic  unit  will  continue  to  operate  for  a  short  pciiod  of  lime  before 
shutting  Itself  off. 

Tq  Charge  Ite  DG  Lilc: 

1.  Connect  only  the  appropriate  BIOS  12VUC  charger*  provided  witti  tlic 
DC-Lite  flow  meinr.  Into  a  standard  vva!!  outleL 

2.  Insert  tlie  charger  barrel  plug  Into  the  charging  Jack  located  uii  ttie  riglii 
side  nf  the  DC -Lite  laousliig  above  the  Inlet  and  nntli  1  air  bosstzs.  A  grt?eii 
"CHARCH''  l.ri)  will  illuminate  while  the  unil  is  rharghig,  I'uH  charge 
lakes  8  lo  12  liours*  and  ItK!  DryCal'*  can  charge  while  being  used. 

2.  To  view  the  actual  charging  status  during  the  charging  |>eriod.  dlscoiiiiecl 
the  batteiy  cha/ger  and  wall  3-!j  itiliiules.  WJieu  die  indicator  is  solid 
black  dte  battery  is  fully  charged. 

•  The  unit  may  l«?  cJiarged  lor  an  liidcnnlle  time  pnrkKi  vvlthoui  causing 
battery  damage. 
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Battery  Maintenance  &  Storage 

T, pad -acid  batteries  will  iiol  pxliiblt  thp  “mpmory  cilfecl"  rommon  tn  nlrket- 
cadmiuiii  batlei'les.  A  lead  acid  battery  may  be  charpod  fpr  an  Indefinite 
lime  period  wlliunil  damage. 


I  ong  Tnrm  Storage: 

Long-term  storage  without  charging  ran  damage  □«}  baltety  pack,  therefore 
If  the  DC -Lite  cam  lul  be  left  charging  canlinuously,  It  should  be  charged  at 
least  every  Uiree  uionliis. 
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1.0  BACKG^tOU_^D 

Ail  qnalily  monitoring  is  pei'tormed  to  eviiiuatv  materials  in  tlie  air  irom  the  iiite.  Particulatej^^  volatile 
organic  compounds  (VOC),  and  scmlvolatile  organic  cumpoiinds  (SVOC)  in  the  air  can  present  potentiaJ 
lieahh  riyks  arc  and  Uic  she.  This  standard  operating  procedure  (SOP)  establishey  the  rcquii'cmcEjts  and 
procedures  for  air  quality  monifuring.  This  ^sectinn  discussey  the  purpose  and  scope  of  the  SOP  and  li&ls 
the  requirements  and  resources  needed  to  monitor  air  quality.  Scetiun  2  outlines  tlie  procedures  to  use 
when  collceling  air  quality  samples  using  different  types  of  instruments. 

1.1  PtRPOSE 

Tltis  SOP  c.stabli^shes  tiie  retiuiremouLs  and  proecdunes  foi-  moniLoriug  air  quality. 

L2  SCOPE 


This  SOP  provides  only  a  broiid  overviesw  of  recommendations  for  monitoring  air  quality.  I'his  SOP  is  to 
be  used  in  conj  Line  Lion  with  U.S,  EiWU'onnfientai  I’roteclion  Agency  (FFA)  guidance  on  air  quality 
monitoring  and  the  instruction  manuals  iiieludcd  with  the  sampling  equipment. 

Thiij  SO?  al50  provides  general  iiifomialion  on  air  sampling  techniques  and  equipment^  sample  locations, 
cj’iterin  tor  initiating  sampling,  and  analytical  procediires  for  airborne  particulates,  volatile  organic 
compounds  (VOC):  and  Nenni volatile  organic  compoiuids  (SV(;)C). 

Those  using  Ihiii  SOP  Fib  mil  d  be  familiar  wilh  EPA  analytical  metliods  608,  TO-1,  TO-2,  TO -3,  TC)-4. 
TO-10,audTO-l4. 

1.3  DKETNTTTONS 

None 
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1.4  RRFEMNCtS 


Alatki^,  A.,  ot  al  1973.  'X'’on  cent  rat  ion  and  Analysis  of  Trace  Volatile  Organics  in  Gases  aiul  Biological 
Hkiids  with  New  Solid  AtisorbenL"’  Chromaiograpkia  6(2}:67-70. 

Gianlz^  C.  S.,  ajid  M,  M.  Islam.  19SS.  7'he  Da  tti  Cotiei:ti{m  Con}pancaf  of  f  he  1  Ian  ford  Meteorolog\f 
Moniloring  Program.  Pacific  North wcsl  Liibonstory.  RichJaiid,  Wasliington,  PNf.-66S4. 

Marquardt,  G.  D.  1 9H1.  "'Toxic  Air  Quality  rtivestigalion  ei[  a  Haziirdous  Waste  Site."’  fn  Proceedings  of 
fiuperfund  'B 7^  ^ith  Nadoiml  Conference.  Washingt.onT  DC.  284-295. 

Oliver,  K.  D.,  et  all.  1986.  "SEiniple  lntegrLt>-  of  Trace  E.eve]  VoIeKHc  Organic  Compounds  in  Ambient  Air 
Sfored  in  SUMMA""  Polished  CanistersP’  A  If  nos.  Environ.  29: 1403- 14 1  3 . 

U.  S,  Etivironinorilnl  Protection  Agency  (P.PA).  1 9S3 .  Qualify  Assufance  Handbook  for  Air  Poilutiofi 
\dea^'iirem<.nit  Systems.  Vohnne  II  ofAmhienr  Specific  Mefhoih.  EPA‘'600/4-77-t}27a. 

WasliingkJii,  DC. 

r  P  .A .  1984.  Compendium .  ofMeth  od.^  for  iho  Daerm  imfiion  of  Toxic  Organ  ic  Comprn  md^  in  A  mbienf 
Air.  HPA/60a/4^ 84^041.  Wiisbiuglon,  DC. 

EPA.  1986.  SupplcfnefU  to  EPA/600/4-84-04J :  Compi^ndium  of  Methods  for  die  DeU'nnination  ofTo-Xic 
Organic  Coinponnds  in  /Imbient  Air.  EPA.^6 [39/4-87-006.  Washirigton,  DC. 

Bl^A.  1988.  Compcndiiiii}  .\4eihod  TO-! 4,  The  iyetermination  ofVoktfify  Organic  Cofnpoimd^  (POCf  in 
Ambient  Air  Using  SUMMA  Ta.^.sivaied  Canisier  Sfmipling  and  Gas  Chfomatogrtipfuc  Analysis. 
Quality  Assurance  Division.  Research  Triaugle  Park,  North  ('aroIitiEt. 

1 ,5  REQUIREMKjNTS  and  RE.SOURCES 


Depending  on  the  type  of  air  quality  sampling  to  be  eoudueted,  some  or  all  of  the  following  equipment  will 
be  l  equired: 

*  A  General  Metal  Works  Model  PS-1  High  Volume  Sampler''  is  needed  to  collect  yEunples 
of  airborne  parilcuhucs  Etnd  SVOCs. 

*  A  Sjiectrex  Model  PAS- 3 900  Personal  Air  Sanifder^'  with  a  cEirbon  molecLtiar  sieve 
(CMS)  cartridge  oi'  a  Ten  ax  gas  clironiatogrEiph  (GC)  adsorbent  cartridge  may  be  used  to 
collect  samples  of  VQCs. 

*  A  SUMMA''^'  CEUiisicr  mEiy  be  lEsed  to  collect  samples  ofYOGs. 

*  A  Gel  man  GN'-'  Idler  is  needed  to  collect  samples  of  ashes  LDs  llbcry. 
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lA)  ntOCEDURFS 


This  section  diRciisses  the  proc^xliircs  to  iif>e  when  collcotiug  vaiioui^  types  of  air  quiiliiy  sampler.  This 
section  also  tliscLisscs  proceduref^  for  identifying  sampling  lociilions,  criteria  for  initiating  sampling, 
analylical  procedures  for  aii-  sample  analysis,  and  quality  control  (QC)  procedures. 

2.1  SAMPLING  TECHNIQUES  AND  INSTRLMENTAiiON 

Thid  section  presents  infonnalioii  on  sampling  techmqiics  and  equipment  used  for  sampling  airborne 
pm-ticulalcs,  SVOCs,  VQt^a,  and  asbestos.  More  detailed  information  about  each  instrLiment,  including 
instrument  calihiation  procedures,  can  be  ibund  in  the  iiistTumcnt  ope  rating  manuals,  which  are  maijuaineti 
with  each  instrumcTit, 

2.1J  ParticulHtcs  and  Somivnlntik  Orgnnk  Compounds 

A  General  Metal  Works  Model  PS-1  High  Volume  Sampler^^  (PS-1  y ampler)  is  used  to  collect  yamplca  of 
airborne  particulalcs  and  S  VOCh,  including  pesticides  and  poiyuhlorinated  biphenyls  (PCB).  ThiKS 
sampling  technique  uses  a  barte-ry^-driven  pump  Lo  draw  air  througli  a  Filter  and  a  pnlyurethLuie  foam  (PUP) 
plug  cartridge.  Contaminants  in  the  air  adhere  (o  die  PUP  plug  cartridge,  i'he  Filler  and 

cartridge  are  then  submiLtctl  lo  an  analytical  laboratory  where  tliey  are  analyzed  for  the  contaniinanL-y  oF 
concern. 


The  pump  uses  a  bypass  blower  motor  equipped  witli  an  independent  cooling  faJi  to  sample  ar  rates  oi  up  to 
2 SO  liter's  per  minute.  Powcj'  is  provided  by  two  rcchiugeable  l2-v{)]t  batteries  coiuicctcd  in  series  to 
provide  a  24-vott  power  source.  In  this  configuritLion,  the  pump  can  operate  at  hill  power  for  more  ilitiii  4 
houi-s.  The  PS" I  .=^anipler  equipment  is  housed  in  an'  IS. 75-  by  I  by  52.5-mdi  anodized  aluminum 
shelter.  In  the  upper  portion  of  tlie  shelter,  a  du a  1-chan )bci'ed  ?:ampling  module  contains  botli  the  filter  and 
die  rUF  plug  carti'idge. 

Sampled  air  First  njoves  tlirough  ihe  upper  poj.'tion  of  tlie  stunpliiig  module.  Incoming  ait  passes  borough  a 
4-inch-diaiiieter  Teflon^  filter  that  collects  airborne  piu-tictilates.  The  PS- 1  simipler  rtajige  of  operational 
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How  rates  m\d  hoi.ii?ing  Lk^ign  Lbvor  llii;  coikciiun  of  particulates  with  diameters  between,  0.1  and  100 
rmcrony.  A  collection  efficiency  of  99  percent  can  be  ohiaiiicd  for  parlictiintcs  with  ft  0.3-miCfon  diameter. 

After  passing  through  the  filter^  air  enters  the  lower  portion  of  the  PS-i  sampler  wliere  it  passes  thmugh  a 
.3-inch-long,  cyliiKln'cal  glass  cartridge  confaining  the  PLih  plug  cartridge.  Tlie  Pl.tl-'  plug  cartridge  adsorbs 
SVOCif,  pesticides,  and  PC’lis.  The  sampling  efficiencies  of  the  PIT  plug  cartridge  for  various  compounds 
arc  provided  in  BJ*A  analytical  method  TC)-4. 

Airborne  ptiruculaics  also  can  be  sampled  using  two  other  type.s  of  insti'iimentsi  a  total  isuspcndcd 
particLtlare  meter  an  da  PM-IO  sam|r[eJ'.  Tlicsc  insltLiniciita  eaii  be  tiiscd  lo  capture  particulates  Eess  than  I  (1 
microns  in  diLimeter.  Both  of  these  samplers  use  a  hHiticry^d rivet]  pump  to  draw  air  Ihrough  a  filter  to 
capture  the  particulaks.  The  11 1  ter  is  subiniltcd  to  an  Emalytical  laboratory  where  it  is  u-eighed  to  determine 
pa i  ti dilate  levels. 

2.  L.2  Voliiiiic  Organic  Cnmpnuiuls  and  Asbestos 

A  SpccLrex  Modd  PAS-jOOO  Personal  Air  s  am  pier"'  (PAS-3  000  sampler)  can  be  used  to  aainplc  VOCs  and 
asbestos.  The  PAR -3  000  sampler  draws  air  through  an  asbestos  filter  and  a  CMS  cartridge  or  a  Ten  ax  GC 
cartridge.  The  PAS-300n  sampler  operates  using  n  series  of  eight  1.2 5- volt  rechargeable  nickel-cadmium 
btitkrics  connected  in  scries.  The  mEtximum  Mow  rate  tli rough  the  PAS-3 000  sampler  i&  500  mtlliEiLcni  per 
mLiiute.  The  PAS-3000  sampler  can  operate  continnously  tor  6  to  10  hours  before  it.s  batteries  need  lo  be 
]'ep  laced  oi'  rechargcLl. 

Air  is  (trsi  drawn  lliroiigh  it  filler  Ihal  caplurcs  asbestos  fibers.  Asbestos  fiberFi  aie  collected  lifting  a  25- 
inilliinclcr-dtamel.cr  Gel  man  GN'^  fiEler.  This  filter  is  made  from  mixed  cellulose  esters  and  has  a  pore  size 
of  micron. 

Ail'  is  (hen  drawn  through  llic  CMS  cartridge  or  Tenax  GC  cartridge.  The  CMS  carti'idge  used  in  t]>c  PAS- 
3000  sampler  i.s  a  Model  300  Supcico  Carbolrap.  This  slainkss-sted  cartridge  is  filled  with  three 
specialized  adsorbents:  Carhotiap  C,  Clarbotrap,  ami  Carbosieve  S-in'I  Glass  wool  pings  separate  the 
adsorbent  material  s  and  are  packed  into  the  ends  of  tfie  caj'tridge.  The  CMS  cariridgc  is  spccillenHy 
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designed  to  ctflciently  adsorb  and  desorb  all  VOCs  listed  in  F!PA  aDiiiytioai  nictliods  TO-1  j  TO-2,  and 
T()-3/wlietlier  preyent  individually  ov  in  complex  mixlnres. 

A  Tenax  GC  cartridge  also  can  be  used  in  tlic  P.^S-3()U0  sampler.  TeiLiK  GC  is  flJi  ad??o]'bent  tbat  traps 
VOCs.  A  stainless-steel  tube  ia  Iillcd  with  the  Tenax  mabeTial,  and  air  is  tlien  drawn  througb  Uie  tube. 

j\noUici’  method  that  can  be  used  lo  sample  VOCs  is  tbe  SL'MMA  canisler.  This  sampling  technique 
collects  samples  by  drawing  airiiilo  an  evacuated  stainlcyy-ylecl  canister  tliathas  been  speeially  U'ealed  to 
eliminate  active  adsorplion  sites.  If  desired,  a  pump  and  mass  flow  controller  may  be  used  to  All  the 
canister  slowly  over  an  extended  period. 

2.2  SAMPJJNGTOGATIONS 

To  estimate  llie  impact  of  contamimition  on  iur  quality,  air  sampling  should  be  condueted  both  upwind  and 
downwind  of  the  suspeeted  contamination  source.  LJpT™d  imd  downwind  f>aniple  locations  must  be 
sdeeted  tbrouglu  an  evaluation  of  tbe  predominant  wind  direction  in  tire  area  to  be  sampled.  The 
prcdoininant  wind  direetioii  must  be  determined  by  anELlyzing  data  From  nearby  wind  monitoring  sUttions. 
Because  Lbc  predominant  wind  directioii  can  vaiy  on  a  seasonal  basis,  belli  Uie  annual  and  seasonal 
characteristics  of  tbe  wind  muyi  be  coniiidvred. 

Wind  monitoring  stations  are  often  located  at  airports  or  at  other  stations  maintained  by  tbe  National 
Weather  Service.  If  aji  established  wind  monitor  mg  station  cannot  be  located  nciu'  Llic  site  to  be  sampled,  a 
temporary  wind  monitoiing  stalion  should  be  established  at  tJie  site. 

Wind  nioniioriiig  also  should  be  conducted  during  air  ss-mpling.  While  air  aiunpling  is  being  conducted, 
winds  that  blow  'Irum  the  suspeeted  contain  inant  source  into  tlie  selected  downwind  sector  mu  si  occur 
frequently.  These  winds  must  typically  persist.  For  several  hours  during  the  yampling  event  to  allo\v  a 
multi-hou]'  sampling  run  io  be  completed. 


Because  wind  dii'^^ction  may  vary  considerably  during  a  period  ol’^cvcral  liours,  it  is  generally  preferable  to 
use  at  le-ELst  three  or  four  downwind  air  monitoring  yilcs  simultaneously.  Tliese  monitor itig  sites  should  be 
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located  a  subtle ient  distaricc  iipart  so  dual  Lfic  sample  uolleeled  from  id  least  one  y Etc  will  be  representative 
of  rhe  tjiie  air  qua]  ityj.  even  if  a  slight  shift  from  the  optitual  witid  dirccttOEi  occurs. 

Air  quality  Sia[Uplcry  should  be  located  in  uiiobsirueted  areas  at  leusl  2  melery  from  any  obstacle  to  air 
flow.  The  cxhaitst  liosc  of  each  sampler  shoidd  be  sli-etehed  oul  downwLid  of  the  sampler 's  intake  poil  to 
prevent  any  recycling  of  air. 

2  j  C’RtTERIA  FOR  INITIATING  SAM  PI  TNG 

The  decision  to  initiate  samplijig  should  be  made  only  a  liter  carefully  analyzing  meteorological  conditions. 
The  meteorological  coEiditions  tluit  are  required  before  iiiitiatJEig  .sampling  tncludc  tfie  following: 

•  Winds  from  a  selected  direction  ycctor  that  will  produce  net  tranyporl  from  the  waste  she 
toward  the  downwijid  air  quality  monitors  and  a  forecast  that  these  winds  will  persist 
thi'oughoLtt  the  sampling  event 

•  Atino.sphei'ic  stabilities  in  the  neutral  to  .stable  I'ange;  moderately  mi  stable  condilioiiii  id  so 
acceptable  for  summer  sampling  evonty 

•  No  pi'ccipitatLon 

Ail'  quality-  samples  can  be  collected  a?:  discrete  grab  sampEcy.  However,  sarnpley  arc  generally  collected 
continuously  over  a  period  of  several  hours^  asid  a  rninitriTim  sampling  time  of  2  hours  is  usuayy  desirable. 
The  cxEicl  duralLonof  Cho  yanipling  will  be  based  on  the  meteoro logical  condition.s,  the  requirements  of  the 
sampling  c^iuipiiietH,  and  Lhe  individual  project  objectives. 

2,4  EXPF.RrMENTAL  PROCEnDRE  ANT)  ANALYSIS 

This  section  delaifs  the  prolocols  a  [id  procedures  for  eoUectiiig,  himdliiig,  and  analyzing  tiir  quality 
samples.  A  .sEimpling  event  can  range  from  collecting  a  single  grab  sample  to  contmuous  sampling  over  a 
24-hoLir  period  depending  on  meteorological  conditions,  instrument  performance,  and  project  ohjcctives. 
Allcr  sampling  is  oOEUpleLedj  Lhc  11  Iters  ami  ciirtiidgcy  Irom  (lio  yamplcrs  will  be  collected.  All  samples  will 
be  placed  in  clOriri  coiUaJuers,  scaled  [Vom  cotitaei  with  outside  air,  tmd  clcttrly  labeled  with  their  sample 
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location  and  the  date  ajid  time  tliat  sampling  was  conducted,  Tlie  samples  wiJl  liien  be  sieiit  to  an  analytical 
laboralory  for  analyyis  using  llic  cliaia-of-eustody  procedures. 

2,4,1  Particulate  and  SoinivoLatUe  Organic  Compounds 

The  PJ^-I  sampler'  will  be  opei  ated  at  a  rate  of  appi\jximately  2Kn  litei^  pei'  minute.  Air  flow  will  be 
ineasui'ed  us i Jig  a  magnelielic  gage.  Tire  flow  rale  wdll  be  checked  befoiej  during^  and  alkr  each  sampling 
event..  The  PS-1  sampler  will  be  calibrated  before  each  sampling  cveni  using  a  manometer,  calibrator,  and 
ibc  manulhciurcT 's  published  calibration  curve.  "Ihe  mrtiiLiriiCtLircr 's  calibrator  attaches  directly  lo  the  top 
of  the  filter  holder.  The  procedurciJ  followed  during  calibration  will  be  as  tipocifnxl  in  the  iriamifacture]- 
operating  miuiLiiil.  A  copy  of  the  manual  w'ill  be  stored  with  th;;  yainplor. 

Ar  the  PS-1  .Ram pier  is  sel  Lip  for  ^amipliiig,  a  pre^veighed  Tetloh^^  filter  and  PLT  plug  cartridge  will  be 
loaded  irao  the  upper  portion  nfthe  Rampling  modulo  Ibllo  wing  the  clean  handling  proceduicy  uutlmcd  in 
EPA  analytical  metliod  TO 4.  When  all  the  samplers  to  be  used  at  a  site  have  been  deployed  and  a 
sampling  cverjt  is  imminent  the  Teflon®  fillott;  luid  PUP  plug  earti'idges  for  each  -aLimplyf  will  be  brought  to 
the  field  and  installed  in  eiu;h  PS-1  samplci'. 

The  ail'  sample  flow  rate  througli  liio  PS-1  sampler  will  be  calibrated  after  the  first  few  minutes  of 
operaliott.  The  calibration  will  be  ctmcJucted  using  the  calibiator  provided  with  die  sampler  in  aocordaiiCv 
with  the  manufactiu'er  operaLing  mariLial.  Afier  calibration  is  completed ^  tlic  serial  number  of  the 
sampler,  Lhc  start  date  and  time  for  Rampling,  and  all  rclcvanl  calibration  data  will  be  prompdy  recorded  in 
a  Held  Logbook, 

Aikr  the  samplicig  event,  the  end  date  and  time  will  bo  recoj.'dcd  in  tlio  field  logbook  for  each  sampler.  The 
Tef[{}n®  filter  will  Lhcn  be  removed  fmm  eacli  sampler  using  Hlainlcss-sLcel  t\vee7erR.  Tlie  Teflon^'  filters 
wall  Llicn  be  placed  in  clean  petri  dishea,  scaled  wdih  white  plastic  tape,  and  clearly  labeled,  -fhe  PUF  plug 
cartridges  wall  be  aimiiariy  removed,  placed  in  Clean  glas.R  bottles  (eiliier  amber  or  Foil  covered  to  exclude 
light)  and  dearly  labeled. 
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Tn.  llic  labtiralory,  Tellon’^'  niiers  will  be  c  a  re  ftiiiy  weighed  to  oieasufc  parttculate  levels  on  die  filter. 

and  pesticides  will  be  removed  frotn  the  PUF  ping  ctirtrEdge.s  using  Soxlilet  extraction  in  accordance 
\v\{h  HP  A  analytic  a]  method  TO-4.  Tbc  c,^1ri;ic:Ls  will  be  anLilyzed  using  GC  with  electron  capture  dctcclion 
(ECT3)  Collowung  the  procedures  outlined  in  HP  A  analytical  method  TO-4.. 


2.4.2 


Volmile  Or^iinii’  Compounds  smd  Asbestos 


Before  being  used  tn  collect  samples,  tlie  PAS-3000  sampler  will  be  calibrated  in  the  laboratory  using  a 
soap  film  Uow  meter  following  the  nianutactiirei'  ’s  opcratirig  inarHtal.  A  copy  ofthe  rnimufacturer's 
calibration  spec  ifi  cat  ions  and  cahbriUion  results  for  each  project  will  be  maintained  m  a  laboratory 
logbook. 

Af\.ci'  a  satnpiing  event  is  iichedulcd,  tlic  necessary  PAS-3f)()()  samplers  will  be  deployed  iit  the  field.  Each 
C]MS  cartridge  w-ill  be  transported  to  the  field  in  a  scrcwiop  glayy  Siloragc  container.  Asbestos  filters  vvill 
be  transported  to  the  field  in  sealed  plastic  bags.  The  clean  hatidliug  procedures  outlined  in  B1*A  analytical 
method  TO-4  will  be  followed  for  all  sampling  cqLiEpmcnl.. 

The  CMS  earlridgCH  inid  asbestoa  fill  el's  w-ill  be  installed  in  the  PAS-3()0t)  samplers  just  before  l.he 
beginning  of  a  sampling  event.  After  each  PAS-3000  sampler  is  turned  on.  the  serial  imniher  ol’ihe 
sampler  and  the  date  and  time  w-ill  he  recorded  in  the  field  logbook. 

After  tl^c  satnplcs  hixvo  been  collected,  lire  PAS -3 000  samplers  w-iil  be  turned  off  and  the  end  dates  and 
times  will  be  recorded  iri  the  Held  logbook.  The  CMS  cartridges  will  (hen  be  removed  from  the  samplers, 
recapped  j  Lind  placed  in  screw  top  glass  storage  coiitainers  for  transport  lo  Uk  laboratory.  The  ii^bcHtos 
filters  will  be  reseaied  in  phiHtic  bugs  tbr  transport  to  the  laboratory. 

The  CMS  cartridges  wdll  be  analyzed  using  the  procedures  outlined  in  EPA  anEiMical  method  TO-2  for 
thermal  desorption  GC.^ECD  and  flame  ionization  detectors  (KIDf  The  asbestos  tillers  will  be  analyzed 
using  phayc  eonlrast  microseopy  (PCM)  in  aecordaiiee  with  fedeiat  Occupational  Safety  and  [fealth 
A  d  m  j  tu  s  t  rati  on  standard  s  fo  r  asbes  tos  moi  \  i  Luriii  g .  The  in  bur  ale  ry  ima  1  y  s  t  wi  1 1  docu  me  nt  cojn  p  I  lance  w  ith 
these  standards  in  die  laboratory  logbook. 
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If 'Fenax  GC  cattridges  ate  used,  tliey  will  be  colleoiod  and  analyzed  folb^ving  the  same  procedures  used 
for  Uic  CMS  carti'idges.  [f  samples  arc  collected  in  SUMMA'^  canisiers,  the  air  sample  v^ill  be  withdrawn 
from  the  caniate]-  in  tbe  labor atoiy  and  will  be  analyzed  directly,  using  GC.'H-CD  and  GC/FID  in 
aecordatcc  wUh  EPA  analytical  metliod  h'0-I4.  No  filtci'S  or  ciutridges  arc  used  with  Sunima  cEmisters. 

2.5  QlJALiTV  CONTROL  PROCn^DURKS 

Por  every  10  ajr  qnaUty  samples  colleeled  using  each  type  of  sampler,  an  additional  sample  should  be 
oolloetcd  and  submitted  fo]'  analyaiy  as  a  Held  bliink,  These  field  blanh  samples  are  used  to  verify  tlic 
detection  limits  of  the  sampler  and  to  chech  for  the  pivsciicc  of  cross  ccntaminatioii.  Field  blank  sample 
results  should  be  presented  along  with  tJie  loauha  for  actual  air  quality  yEuiiplcs.  In  addition,  1 0  percent  of 
all  samples  taken  should  be  duplicate  samples.  1"he  resuUs  ofUicsc  samples  are  used  to  measure  the 
p  I'cci  s  i  on  of  the  y  ample  a  na  lys  is . 
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1  .i)  SCOPR  AND  APPLICATiON 

This  Suitidtird  Opercitiiig  ProLL^dLirc  (SOP)  giii  dance  in  developing  and  iinplemcjuing  sum  pi  mg 

plans  to  asie.ss  (he  icnpaul  of  ha7afdoL]s  ^vasEe  sites  on  ambieiU  ait:.  U  ptx^erilH  ihc  United  States 
Envirmtriionliil  PL-olection  Agcncy/Eindrojinieiital  Response  'i'eani'  s  (U.S.  KPA/RR.T's)  iipproncli  to  a  if 
Hiimpling  nntl  monpLijring  and  identifies  equipmeiu  reqnirenienlK.  JL  ts  noi  within  the  ^^cope  of  this  SOP  lo 
provide  ii  gcrieric  ait  sampling  plus.  Experienec,  ubjcelivc’s,  site  etirtrnetcri sties,  atid  themiLiil 
chanicteristics  will  dictate  sanipiijig  siraiegy.  "i'his  SOP  does  not  address  indoor  air  satnpEing. 

Two  basic-  appj'oaches  CEiti  l>e  used  to  ambient  air  (also  referred  Co  as  air  pathway  asse:^sments): 

tnodeliiig  and  nieasiu'emcnts.  The  mcuieling  ajjproach  iiutially  estimates  or  [noasures  the  oveudE  site 
eniissioji  r£iLe{s)  nnd  paLLemfs).  Tlicsc  data  are  input  into  an  appropriate  air  dispersion  model,  which 
prediet?^  eillier  the  moKimum  or  n-u^crage  air  concentrations  at  selected  localions  or  diKtanees  during  ttie  time 
period  of  coneem.  This  owtall  modeling  strategy  is  prcsouLed  in  the  first  throe  voUtmes  of  the  Air 
Snpcrilind  NaEionnl  Teclinical  Guidance  Seiies  on  Air  Pathway  Assessments^ I  Specific  appJicaliotis  of 
t]i:is  -Stnitegy  are  presented  in  several  additiontil  Alt  Super  fund  Technical  Guidance  documents^'^f 

The  nieasLiremetit  approach  itivoJves  aetuallv  mea?^L]|-ing  the  air  impaci  at  selected  locations  during  specific 
time  periods.  ’I'hese  nieasurements  can  be  nsctl  to  document  actual  air  impacts  dtiring  sjieeitic-  tinie 
iittervals  (i.e.^  during  cleanup  operations}  or  to  extrapoEate  the  probable  "w^orst  case”  concejUr^itioiis  at  that 
and  similar  locations  over  a  longer  liuic  perierd  than  was  sanipled. 

This  SOP  addresses  issues  associated  with  this  second  assessinejit  strategy.  This  SOP  al.so  di-scosses  the 
U.S.  EPA- ERT's  tnojviloriijg  ioslrunicnt^s,  air  iampling  kits,  and  approach  to  air  sampling  atid  monitoring  at 
hazardous  waste  SLtc:i. 

Til  CSC  are  ?^ia-n[iar<]  (i.e.,  topically  applicable)  operating  procedures  w-hiuh  may  be  varied  or  changed  sls 
required,  depending  on  site  condifions,  eqiii]3metU  iimitations,  or  limiLaLiims  impaled  by  the  pi'ocedure.  In 
£lI|  in Htiinces,  the  ultimate  procediu'es  employed  should  be  docurnenLol  ard  associated  with  tlte  finai  re’port. 

Mention  of  trade  names  or  coi rimer cial  prtKluels  docs  not  coivstitute  U.S.  EPA  endorseincnl  or 
recommendation  for  use. 

2.0  METHOD  SU.MMARY 

/Ji/-  fiwmlann^  is  dclmcd  as  the  u^c  of  direct-reading  EJistriimcnts  aiid  otlicr  .screening  or  monitoring 
cquipmeni  and  techniques  tliuL  provide  iusrnntaneous  (real-time)  data  on  the  levels  of  airboi'iie 
contaTTunanU.  The  ITS.  RPA/RRT  maintains  numerou’i  monitors  for  reaJ-lime  inea^urcmcnEs.  Ejtainple.s  of 
iLir  monitoring  equipment  are  hand-held  photo iotiiialioci  doLeetors  (PlDjn  flame  ionization  defectors  f3Tl!>), 
oxygen/combtistible  gas  derecfors,  and  remote  optical  .sensors. 

Air  sampfi'f}g  is  deilned  a.s  tho.se  sampling  and  analytical  tcchniqiEes  that  require  either  olT-  or  on-^^ite 
laboratory  analysis  ?uid  therefore  do  not  provide  i  in  media  te  resultsiL.  Typically,  air  sampling  occurs  afLer  use 
of  real-tijne  air  jnoni  toting  equipLueiu  Jtas  liairow'cd  the  number  of  possible  contaminants  and  tias*  provided 
some  t[LLalitai(VC  [nc±isuremcut  of  conbdminai^t  concentratioit.  Ail  satnpitJtg  lech iuli Lies  arc  used  to  more 
accurateJy  dcLocL,  Edontily  and  quantity  specific  chemical  cbmpoutads  relative  lo  tlie  majority  of  air 
moj  i  i  lorrng  Lee  hn  ohigi  ej>. 
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fn  the  SuperfuTSLi  Rciciuvijl  Program,  On-Sccnq  t:iK)rditiator5  (OSCs}  miiy  request  the  U.S.  CPA.-ERT  tv 
conduct  air  mimitorEJig  mid  sampling  dtiring  die  following  situation 5:  emergency  [espotiaes,  site 
assessments,  and  reraovtil  aeOvtties.  Baeli  of  these  aelivities  has  a  relates!  air  mcmtloring/sarnpling 
objective  thfit  h  used  to  detennitie  the  potential  ha7arcls  ic>  workers  and'or  the  commuidly. 


•  Emergency  Resiionse 

Lmci'gency  responses  ?irc  immediEite  responses  to  a  release  or  threatened  release  ot  haL^ardoos 
substances  presenting  an  iinininerit  danger  to  public  health,  weifare,  or  tlie  eiiviromincnt  (i.c.,  chemical 
spiils.  fires,  or  chemical  proeei^K  faiiures  resulting  in  a  controlled  release  of  hnzartlous  f<ubstai]Ces}. 
Generally  tliese  situations  require  rapid  on -site  investigation  and  respOEise.  A  major  p^irl  ol  this 
investigation  consists  of  assessing  the  air  impact  of  these  releases. 

•  Removal  Site  Assessment 

Remtjval  site  iissessmeuts  (referred  to  as  site  asscssEnents)  are  defined  as  any  of  several  activities 
undertaken  to  dcterctiine  the  extent  of  cimiarn [nation  at  a  site  and  which  Jiclp  to  formulate  tlio 
appropriate  responKc  to  fi  release  or  threatened  release  of  l^azardous  substances,  These  acrivities  may 
in  dude  a  site  inspect  loti,  multimedia  sampling,  and  iilhcr  data  collection. 

•  ReEiiovai  Actions 

Renioval  actions  clean  ti]i  or  ironnive  haz^irdous  substances  released  inm  ttie  envii-onmeiit.  Removal 
actions  include  any  activity  conducLcil  tu  abate,  prevenL  mininiii/c,  stabilize,  oi'  eliminate  a  direat  [v 
public  health  oi'  w^elfare,  or  to  the  ein'ironmenl. 

PersEJtiai  risk  froin  ail  borne  contumi  rants  uiin  be  determined  by  comiiuring  the  results  of  oti-site  moniloring 
and  sampling  to  lieallli-baied  action  levels  Huch  as  llte  American  C.^emterenee  o£‘  Cioverismethai  Industriskl 
Hygienists  fACGlll)  Threslmld  l.imit  Vatnes  (TLVs)  and  Ihe  Occupational  Safety  and  Heahh 
A<lminiisLralion  (OSI  LA)  Permissible  Rx|>osure-  LiEuils  (PCLs).  Resitlcntial  risk  can  be  determined  by 
comparing  tlie  results  of  off-si  tc  moEUtoring  or  sampling  Lti  health -based  action  levels  such  as  those 
developed  by  the  Agency  for  Toxic  Substance  and  [hsease  Registry  ( A  TSDR). 


The  exleEii  to  \vliich  valid  inferences  cao  be  draw^n  from  air  tmonilorir]g-''samp[Eng  depends  on  the  degree  ttf 
which  Lhe  moniroring'inmpling  elTorl  etui forms  to  the  objectives  of  the  eveiu.  Meeting  the  project's 
objeeiives  I'cc^uires  fb enough  phinnnig  of  the  irLonitoi'ing'''Sfimphng  activities,  iiiul  iiiipleinentation  ot  the 
most  appropiiate  monitoriu^ii'iiiijmpling  and  analytical  procedures,  Tliese  issues  w-ill  be  discussed  in  this 
SOP. 

SAMPIT:  PRESERVATION,  COMTAENRRS.  HANDLING.  ANDSTORAC.iE 

PiCJiiLTvatiEjn,  containers,  handling  and  storage  for  au'  samples  arc  discussed  in  Lbe  specific  SOPs  for  the 
Lechnique  selected.  In  adtiitU)]!,  the  analytical  mefbod  (i.c...^  11. S.  NalioEjfil  Listitiite  lor  Occupational 
Safety  aj^d  llenltb  fNlOSHJ,  and  OS  HA  Mellmda)  may  be  consulted  for  storage  temperature,  holding  times 
and  packaging  lequiremcnCs.  .After  sample  col leclioir,  the  sampling  media  {i.c.,  cassettes  or  tubes)  are 
immediately  sealed.  The  sninples  are  then  placed  into  .suitable  containers  (i.e.,  wliirl  bags,  resealable  bags 
or  culture  tubes)  wducli  nic  then  placed  into  a  shipping  container. 
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Uac  biibbli:  vin  ap  peaiutts  when  packing  air  sunipL'^  for  :>hipiinent.  HO  T^IOT  IfSE 

VHKMICUIJTR. 

4.Q  INTERFERENCES  AND  POTENTIAL  PROI^LRMS 

Upwind  soyrcos  can  t^onlHbntt;  tt?  yainplc  coi^cetitratto]!.  Natiiml  sourcCH^  sni^h  as  bicjk>gicnl  ws.sxt^  caci 
prodncL’  hyJjogen  jiiijlutg  and  mcthniic  vdiicli  may  cotifribiLtc  id  iSid  ovciall  conlamiriajit  l^;vcl.  ExtrajiCDUs 
aiiilhnjpcjgDnic  contaminants  (i.e.,  biiniijig  of  fossil  fueis;  cmiKSHuiy  froni  vehicular  trnlilc,  especially  tiicsd; 
and  volalilc  cnmpc.mn<]s)  tVom  petrochemical  facilities:  DfflavitLm  Ironi  smoke  stacks)  may  also  cotilribnLo. 
Air  sampling  stjirions  slionld  be  strategically  placed  Id  identify  contributing  soiiices. 

Photoreaccivity^  or  I'eaction  of  tJic  parameters  of  coiiceni  niny  occur  vvitii  atonrelatcd  eomp-iunids  [i.c.^ 
nifiogen  cotnpoujids  aiid  prhlyar-omaLie  bydrocarlxins  (PAJIs)].  Some  sorbent  niedii'saniplcs  should  not  be 
exposed  to  ligJil  diufotg  or  aJkr  sampling  dtie  To  photochemical  effects  PAHs). 

Various  environmental  facLoi'S,  to  eluding  luttnsdltyj  temperatLire  and  pressure,  also  impact  foe  ah  saittpliug 
rneLliudology,  collection  efficiency  and  detection  Lbnil.  ^^inee  the  dcLcmni nation  of  air  contaminants  is 
specilically  dependent  on  the  collection  paraniciers  and  cfl1cEcncics>  the  collection  procedure  is  an  integral 
part  of  the  dtialytica]  method. 

E  Select  ion  I  ini  its  depend  on  the  contamiiianls  being  invcSLigaictl  aud  tlie  pnrtiailar  site  simation.  It  is 
imporLant  to  know'  wfoy  the  data  are  needed  and  how  the  ilata  will  be  used.  Care  should  be  taken  lo  ensure 
Ihe  detection  limits  are  adequate  for  the  in  [ended  use  olTl^c  final  results. 

Some  equipment  may  be  sensitis'e  Lu  liurniiiily  ani!  LcmpeTatui'e  extremes. 

5.0  E  QU I PMEN  T/ A  TP  A  K  A'  E  L  J  S 

5.J  Direct  Reading  In.sLrumcnts  {Air  Monitoriiig  liislruinents) 

TJiere  are  iwD  gen  era  1  types  of  direct  leading  insirumenls:  ponahle  screening  devices  and 
specialized  analytical  instruments.  Generally  all  these  lecbniqLLes  in  veil  ve  acquiring,  for  n  specific 
h>calion  or  area,  continuous  or  sequetUial  direct  air  erm  centra  I  ions  in  either  a  real  Time  or  semi- 
reaUtime  intHlc.  None  of  these  iiisti'timctus  acquires  true  Lime -weighted]  average  concciitraLirins. 
In  addition^  these  snstrujirents  are  not  capable  of  acquiring  simultaneous  coiicentratioit  ivadings  at 
multiple  locations,  allhoiLgh  several  arc  able  to  scqucntinlly  analyze  snmplcs  taken  renioLely  hrom 
differesit  locations.  The  document,  '"Guide  To  Portal ble  Instruments  for  .Assessing  Airborne 
Pollutants  Ari.si[]g  from  Hazardous  Waste  Sltes^^V  pfovldes  additional  information  about  air 
sampling  and  mcjnitoring.  The  hazard  levels  for  airborue  conUiminauLs  vary.  ?^ee  the  ACGJll 
TLVs  and  tlic  OS  HA  PBLs  for  snfo  working  levels.  Cofriimsci  screening  devices  and  analytical 
instrumeuts  arc  described  in  Appendix  A. 

5.2  A  i  r  S  am  pi  in  g  Rq  i]  i  pmeut  aud  Med  ia/Devices 

The  U.S.  EPA-'ERT  uses  the  follow  I  jig  analytic:!  I  methods  for  sampilng:  NIOSII  .iJitnual  of 
Analytical  Americiai  Sod Hy  for  TeJiting  ami  Mateniil^,‘  (AS'/Mj  U.S.  EPA 

Compencfii  of  f  of  Me  fh  fkA-  for  fhe  Pei^rminaiiof}  of  Toxic  Orgao  lo  Compounds  in .  A  mhfen  ( A  if  ^ 
and  OSilA 
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spL‘i:Lry  equiptneiit.  I'equirenn^ils  Ibr  satnplitig.  Since  aiv  sampling  is  such  a  diverse  techu eulogy,  nu 
single  inclhod  or  I'eteience  is  best  for  nil  tippliaitiuni^.  ("omnioii  sampling  equipment  and 
mcOiai'de vices  are  described  in  Appendix  B. 

5.'^  Tools.^'Malc]ial  and  Equipanejit  List 

111  addiLiiin  lu  ec[LLipEneiir  and  niRterinls  idcnlilted  in  Appendices  A  iind  B,  tise  following  equipment 
and  msatgrials  may  be  required  to  conduct  air  sL-impling  tiiid  monitoring  ul  ha/ardous  waste  sites: 

•  Camera 

•  Site  logbook: 

•  Clipboard 

•  Chain  of  cti-stody  records 

•  Custody  seali> 

•  Air  sampling  workshcetH 

•  Samiile  lalicB 

•  Small  screwdriver  SCI 

•  Aluminuin  foil 

•  Extensic]]!  cords 

•  Glaiss  cracker 

•  Multiple  plug  outlet 

•  \Vliirl  bags  or  culture  lubes 

•  Tetlon  Liiiic 

•  Calibralion  devices 

•  Tygon  and/or  led  (Hi  lubing 

•  Surgical  gloves 

•  Lint-free  gloves 

•  Tec 

•  Sample  crmEUioer 


Use  the  following  addiLio<ial  equipment  when  deccuUaminating  glaswarc  on  .sile: 

•  Protective  cqLupmeriL  ti.e.j  gloves,  splash  goggles,  etc.) 

■  Appropiiate  Kolvent{s) 

■  Spray  bottles 

■  Liquinox  (soap) 

■  Paper  towels 

»  Di  si  i  1 1  ed/de  ioi  i  i^ed  wa  ter 

*  Five -gal ion  buckets 

■  Scrub  bruslies  a[id  bottle  bntslies 


JOiAGENTS 
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linpicigur  .sampling  using  re^igents  canfained  In  a  gJasi  viaE  to  absorb  ijontaminjsnt^  ofcojiceru  (for 

oxaiTiple,  NE{}>?H  Method  35CH>  for  formaldehyde  uses  ]%  HudiLim  hisiilfttc  aoliitLon.),  Impinger  solutians 
vary  and  arc  nsthod-<]c pendent. 

Reagents  such  as  acetone  and  hexiine  arc  requived  to  dccontaniLiiate  glas&wai'c  and  sonic  air  .sampling 
equipment.  Decontn  mi  nation  snlaliorsK  arc  iJpccrfkd  in  ERT/REAC  SOP  tt20{)6.  Sampling  Equipment 
Dccodtajnijitstioji. 


7.0  PROCEDURES 


7.1  Air  Mon rtoiin g  Des ign 


7.1.1  [ni da [  Surveys 

[n  genera b  the  initijiil  survey  i3  considered  to  be  a  retativeiy  rapid  screening  process  for 
ccjlEeeting  preliminary  data  at  hazardous  waste  sites.  However,  in  dial  surveys  may 
require  many  hours  to  complete  and  may  consist  of  more  (ban  one  entry. 

Some  infortnation  is  generally  known  abLuit  tin?  ^ijte:  therefore,  real-time  his-truitienLatton 
tor  .speeifie  eompoui^ds  (t.e..  detector  mbes  and  eleetroel^emieiil  censors)  can  be  xtsed  to 
idcniEfy  liot  spots.  SutTidej^t  data  sfioiLld  he  obtained  with  real-time  instruments  during 
t1)e  initial  ejitry  to  screen  tlie  site  for  various  eon larnin ants.  When  Wrirraiitedn  iutrtni^iealfy 
safe  or  eK.plosion-pi'oof  instrittnenls  .should  he  used.  An  organic  vapor  analyzer  (OVA)  is 
typically  used  during  dhs  survey.  'These  gross  measurements  may  be  used  cm  u 
pieliminnry  basis  (o  (1)  detemiino  levels 

of  personal  protection,  (2)  esiabiiab  site  work  zones,  and  (3)  anap  candidate  areas  tor 
more  thorough  qualitative  and  quantitative  studies  involving  air  sampling. 

In  some  siLuatioiis,  the  information  obtained  may  be  surReienL  Lo  jireclude  addilional 
moniLoTing.  Mikterinls  detected  during  the  iiittial  sLirvey  may  call  for  a  more 
ecanpi-eheusive  evaEuation  of  hazards  and  ajialysos  for  specific  eo]iipc5unds.  Since  site 
aetiviticK  j]kI  weather  conditions  change^  a  conthiuous  program  to  monitor  the  ambietu 
atmosphere  must  be  established. 

7.1.2  Off-Site  Monitoring 

Typically,  pcrimclcr  monitoring  with  tlie  same  instruments  employed  for  on-site 
monitoring  is  ulilrzcd  to  detonnine  site  boinidaries.  ldccau.se  air  is  a  d^-namic  matrix, 
physical  boundaries  like  properly^  ttiies  ajid  fences  do  Jiot  neeessaTily  dcHiietite  the  site 
boundary  nr  area  influenced  by  a  release.  WEicnevcr  possible,  atmospheric  hazards  in  the 
areas  adjacent  to  the  on-site  zojic  should  be  .imjnitored  witli  direct-reading  instnanojits. 
Monitoring  at  the  fcnccline  or  at  varying  locations  off  ssLo  prnvidea  useful  informatioii 
regarding  ponutaiit  migrntion.  Three  Lo  four  U^cations  duwnwniHl  of  t]ie  source  ft.e., 
plume)  at  hretidring-zone  height  provide  a  hasii:  fingerpriail  of  the  plume.  Negative 
tnstj  umerit  readiJigs  ofT  she  sbiuild  not  he  lutc.i'prefed  as  the  complete  absetme  Lirai]  bt>nie 
toxic  substances;  rather,  they  shoo  hi  l>c  considered  another  piece  of  inftaniation  to  assist 
tn  the  preliminary  evaluation.  Tl’ie  iiiTerprctatioji  of  negative  readings  is  instrnmenr- 
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depctideiu.  The  laek  of  iiisiiiLiiicnt  I'eadinjjs  ofl'  should  not  be  interpi-cted  as  the 
etmplete  absence  of  all  aiibome  toxic  substances;  rather,  it  is  possible  that  the  particuliir 
coni  pound  or  class  of  eiimpourids  to  wliiclt  the  monlLDrina  itistriiment  responds  is  not 
prcHcnl  or  tliat  the  concerrlTatiim  of  the  compounilfs)  is  below  the  iiistrumeEit's  detection 
limiL 


7.2  Air  Samj)ljQg 


7.2.1  Sampling  PIllii  Design 


The  gonl  c^fair  .sLimpling  is  lo  nccnnitcly  assess  the  itnpact  of  a  ctinEiiminaiil  so\L]'ce(s)  on 
ambient  Jiir  qiiiilily.  This  iiiipnct  is  cxprnsised  i;i  terms  of  overall  avcriigL'  m&or 
snaxitnum  air  conctjrilra  Lions  for  Che  cinnc  pt.TU)d  of  concern  and  jn^y  bo  ail  col  cd  by  [.be 
transpon.  and  rckasc  of  poi  In  cants  horn  both  cin-  and  off-site  soiircgg.  Tlic  hKiaiion  of 
lliese  sources  mnsL  he  Lciken  into  nccoiml  as  they  impact  tlie  selection  of  sampling 
locations.  Dnlikc  soil  atsd  gi'ound’^^Cer  co^gcnl^alL^^IlS^  ah'  coiaccrin;a Lions  at  pijints  of 
iriterest  can  easily  vary  by  orders  of  magnilLidc  over  ch-e  peritxl  of  concern,  'i  liis 
variability  plays  a  major  role  in  designing  an  air  sarnpling  plan. 

Do\^iuvnnd  air  concentration  is  detd-mined  by  Lhc  aitiotmt  of  material  being  rdcaiod  from 
rbo  site  into  tlic  air  (Llic  emission  rate)  and  by  ibo  degree  rhac  the  con tamina lion  is  di Jilted 
as  It  is  tran sported.  Li>caS  meteorology  and  LOpography  govern  tiowwind  dlhition. 
Containinani  emission  rates  can  also  be  heavily  infJiieneed  by  on-site  mcLeoroJogy  and 
on-sice  acts vn lies.  All  of  these  concerns  must  be  incorpomted  into  an  air  sampltibg  plan. 

A  sampling  strategy  can  be  simple  or  complex, .depending  on  Che  sampling  program 
obiectives-  Progrants  involving  charactcrimtiLm  of  the  polUhant  con  iri  bn  Lion  from  a 
single  poini  source  tend  to  be  sljnple,  whereas  san^pling  piograins  invesligaling  laie  and 
transpon  charncteri sties  of  components  tTt>in  diverse  sources  require  a  more  coniplex 
sampling  sti-atcgy.  hi  addition,  resource  ton  strain  is  imy  affect  the  eomplesiiy  of  the 
sampling  design. 

An  fjptimal  sampling  strategy  nccouiitfi  tiir  Lbc  ft}  I  lowing  site  parLuncieL-s: 

•  I  .ocation  cTslalionary  as  well  as  mobile  sources 

•  Analytes  of  concern 

•  Analytical  detect  ion  limit  to  be  achieved 

■  Rate  of  release:  and  transport  of  pollutants  Ihnn  sotu^ces 

•  Availability  of  space  and  ntilEties  for  operating  sampling  equipniert 

•  MeteoiologicEil  [nunitoring  data 

•  Meteorological  cocidi lions  in  which  sampling  is  to  be  conducted 

Tlic  sampling  ^tiat^gy  typically  requires  tbtiL  the  concentration  [>f  ennlaminattts  at  the 
source  (TT  area  of  concern  as  W'cll  ns  backgrouiiid  coutribiUions  be  quajitiflcd.  It  is 
important  Lo  cstablisli  background  levels  of  eon  la  min  ants  in  order  to  develop  a  reference 
point  ffoni  which  to  evaluate  fhe  source  data.  hieJd  blanks  find  lot  blanks,  as  well  as 
various  oilier  t>-pes  ofOA/QC  samples,  can  be  ulili/ed  to  decerniiiic  other  sources,  'i'lie 
impact  of  cTtcriJinemfS  <iOurces  on  sampling  results  eau  frequejitly  Itc  accounted  Ibr  by 
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placing  f^rnplerH  upwind,  down  wild  md  cross  wdid  (hi  in  Line  soin'ce.  The 

antilylical  dtJlu  turn  differenF  saiiiptiiig  local itm.'i  may  he  compared  to  determine 
sLadstical  dilTcrcnccs, 

7.2.2  S  a  mpl  ing  Object  ives 

The  objectives  of  the  sainpling  must  be  detcrmtiied  prioi'  to  dctclopinir  ihe  isampling  ph\i. 
Dl^cs  the  sampling  plan  verify  adequate  levels  of  protection  for  on-site  persoiuict,  ur 
address  polcjatlal  orf-^site  impacts  dissociated  witli  the  site  m  wi^h  .site  activities?  In 
addiLiinr,  the  assumptions  associated  with  die  Sfimpling  program  most  be  defined.  'J  hese 
iisfiomplLonH  include  w4i ether  the  sampling  Is  to  take  pSacc  under  '’typical,"  "worst  ease", 
or  "ojic-lime''  conditions.  If  the  canditions  present  at  the  time  of  sampling  arc  diEFcrent 
from  those  assunied  during  the  de%'eluprncni  of  the  sampling  plan,  then  quality  of  the  data 
collected  may  be  affected.  The  fulkwving  dctlnitions  have  been  establlsilied: 

•  Typical:  routine  daily  sampling  or  routine  scheduEed  srimpUng  at  pre-established 
loeatioiLS. 

•  Worst  ea^^e:  i^ampling  condiicicd  under  the  worst  meteorological  aiid.'''uT  site 
conditions  w-'hieh  would  result  in  elevated  atnbietil  cim  central  ions. 

•  One-lime:  iinly  one  chnQce  is  given  to  collect  a  sample  without  regard  to  time  or 
conditions.  Qualitative  drita  acquired  under  these  conditions  are  usually  applicable 
i>niy  Ui  tlie  time  period  during  which  the  tkla  w^ere  collected  and  may  not  provide 
accurate  intbrtnafioii  to  be  used  in  estimating  the  magnitiide  of  an  air  tmpael  during 
otlier  periods  or  over  a  long  time  interval. 

The  sampling  objectives  also  dictate  the  tlecection  limhs.  Sam[)ltng  methods  hir  airborne 
contaminancs  vvdl  depend  up^in  the  nature  and  state  (solid,  liquid  or  gas)  of  ihc 
cofilamiftanL.  CJases  and  vapors  may  be  collected  in  aqueous  media  or  adsorbents,  in 
moleculaj-  sieves,  or  in  suitable  contain^jrs.  Pailiciilates  are  collected  by  biters  or 
impactors.  The  volume  r}!' sample  to  be  collecT-ed  is  depoiiLlenl  uprm  an  estimate  of  die 
contain  LI  lan  I  coiitenLralion  in  the  air,  the  sensitivity  of  the  iinLily'tieal  method,  and  I  he 
standard  or  desireil  detection  limit.  A  sufficient  amount  of  sample  must  be  collected  lc> 
achieve  the  det^ired  detection  limit  without  intei  fermec  fnjm  other  contamtJianls.  fn 
addition,  Ebe  selected  method  must  be  able  to  delee-t  the  inrget  compouncKs). 

7.3.3  Locatioji  and  Number  of  htdividual  .^mplmg  Points 

Choose  tlie  uuoiher  and  loLiition  of  samplitig  points  according  Lo.the  variability^  or 
sensitivity,  of  the  sampling  and  aaialytical  metliods  being  utilised,  the  variabiliLy  id' 
ctHuaminant  ctineentrjufoji  over  time  at  die  site,  the  level  of  precision  required  and  clisl 
I  i  mita  lions .  h  i  addi  Li  on,  delemi  in  c  the  fiumber  of  1  ocat  ions  aiid  p  I  aeeinent  of  samp  lets  by 
considering  the  u  a  lure  tif  the  response,  local  ter  rain,  meleoroiogical  conditions,  local  ion 
of  the  sile  (with  respect  to  other  coriflfcdng  haekground  sources},  size  of  the  she,  anti  the 
numl.'K;!:,  size,  and  relative  proximity  of  separate  on-site  emission  sources  and  upwind 
sources.  Tlie  following  ure  several  eon  si  derations  for  sninpler  pSacctneuL: 
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•  L.ocytion  oP  polL^cUiai  on-site  s[^lJ^ces^  as  ideju tiled  from  ihc  review  of  site 

background  inOTtritiition  oi'  from  pretimi nary  on-site  Liispecttons. 

•  Location  of  potcnlbl  ofl-site  emission  soorccs  apv^  ind  of  the  siimiding  loctUioiiLsJ. 
Review  ioc;il  wind  patten  is  to  determine  the  StKalton  of  off- sire  sources  relative  to 
wind  direct Eon. 

•  Topograpjfrc  ibaLoro!;  iJntt  affect  the  dii^pcrHioiL  at  id  transport  of  airborne  to?tit 
constitLienfs.  Avtuil  naloral  obstnictioiiiS  whoi^  ehcHisiiie  air  sumplini;  ^itaiion 
locations,  ajid  account  for  ekiimehzaticiii  around  ihosc  oh^tructions. 

•  Large  water  bodies,  win  eh  anbel  aunosplieric  stability  and  the  dispersion  of  air 
contaminants. 

•  Roadwayis  (dirt  or  paved),  which  mixy  generate  dust  that  could  mnsk  site 
eon  tannin, an  Is.. 

•  Vegetation,  as  trees  and  s]>rubs,  wliich  stabilizes  soil  md  retard;;  siibsurkce 
eonLaETiiitaucs  frotn  becoming  airb[irnc.  It  also  afreets  air  Ibiw  and  scrubs  some 
eon  Lam  in  ants  fj'om  frie  air.  SomcLtmOf;  thick  vegetmion  can  make  an  otlierwise  idetil 
air  III  on  3  tori  cig  location  i]:iacccHstble. 

Consider  tfic  ditradoji  of  snmpling  activities  when  choosing  the  location  and  muinber  of 
samples  Lo  be  collected.  For  example,  if  the  sampling  iieriod  is  limited  to  a  few^  hours, 
one  or  tw«o  upwind  and  several  downwind  samples  w-oukl  typically  be  adequate, 
especially  around  jnajor  emission  sources. 

A  shorl-lcnn  tiioniLoring  program  ranges  Irutn  several  day's  to  a  few  weeks  and  generally 
include.';  gathcritig.  da! a  for  site  assessments,  removal  actions,  untl  source  delet initiation 
data  (for  ruitiser  ttiodelingl.  Activilief;  involved  in  a  sliort-temi  sainiding  strategy  must 
make  the  moal  of  rbe  limited  possibilities  for  tiida  eollcciiou.  Consider  moving 
upw-mtL'downwiiid  iocsstions  daily  based  on  National  (Oceanic  aud  Atniospheric 
Adnii  LIE  strati  on  [NOAA)  weather  rurccasts.  Weather  mtini  luring  becomes  crilicnl  where 
complex  terrain  and  local  mcieonjlogical  effects  frgqucnLiy  ehangc  wind  direction. 
Qllen,  a  Jiumber  of  alceinativc^;  c^in  I'liIIjM  the  same  objective. 

Prevailing  wdnds  running  tl^e  length  of  a  valley  usually  require  a  miniinunL  iiumbei  of 
sampler  local  ions;  liow-ever.  a  e-omplex  valley  may  require  more  sampler  locations  to 
account  far  the  wide  variety'  of  winds,  Ckeats/lake  effects  may  require  a  radical  plan  to 
col  Ice  L  enough  satnples  to  reach  a  law  deice  I  ion  limit.  Two  yets  of  samplers  may  be 
placed  next  to  each  other:  one  set  would  be  activated  diiriJig  the  -sea  breeze  while  the 
other  set  is  turnod  olf,  and  vice  versa  wlien  there  is  no  sea  breeze.  After  the  sampling 
event,  the  respective  \ip%vind  atid  dawJiwiiid  samples  would  tx.“  eumbined.  ^An other 
allci  rialive  for  sampling  near  a  large  body  of  wiiter  may  be  to  use  automatic,  wind-veclor- 
operaled  samplers,  which  ttui^  the  s^amplef  an  onty  when  the  wnnJ  eomes  irom  a  specified 
vector.  At  sites  located  on  hilisidci;,  wind  will  ino%'e  down  a  valley  and  prtxloce  ati 
U|Tward  feLch  at  the  same  time.  Sainpling  locations  may  have  to  ring  itie  site  lo  measure 
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the  wind's  i  iiipfict. 

Off-site  sources  may  alTccL  on-sttc  In  this  case,  on-site  meteorological  daiti, 

coiLCLirrcrU  w‘ith  smnpJin^  data,  is  essential  to  inSerpreting  the  acquired  data.  Atso. 
additional  upwind  sampling  sites  may  be  needed  to  Hilfy  cliaracferize  ambieiit 
bstckguHird  contaminant  levels.  Mnitiple  off-site  sources  may  reriuire  sevorat  monitoring 
locatioiis,  btit  iftlic  sources  arc  at  a  sufficient  distance,  only  one  mivnitiHitig  kicalion  is 
needled. 

Topograpliy  and  vveather  arc  not  ihc  only  IUcUhs  in  iiiimpler  l[icacjt>n;  ihc  siimpting  sites 
must  be  secure  Ifotn  Viindals  and  mishap.  Secure  aEt  sampling  locations  to  main  til  in  chaiit 
of  cuSLody,  and  Eu  prevent  tampering  with  smnples  or  loss  of  sampiing  units.  High- 
volumc  sampling  methods  often  rcqtnrc  the  use  of  HO  VAC  electric  power.  When 
portahlc  gcnci-alors  are  used^  the  powder  quality'  may  affect  sample]'  operation.  Also,  he 
aware  that  the  craters  themselves  con  Id  be  a  potential  polluLion  source  if  Iheir 
placement  is  ]tot  caj-efiilly  cotisidej'ed. 

Air  quality'  dispersion  models  can  he  us.ed  to  place  sam piers.  'I’hc  models  incorporate 
sotirce  inforEtiation,  iiiarOLuiding  lopugraphy,  ami  meteorological  data  to  predict  tlie 
gene]'al  distance  ajid  dij'ections  of  ma.siiiniicn  ambient  concentrations.  Modeling  restilts 
should  he  used  to  select  sampling  hjeatians  in  are^s  of  maximum  polintant 
con  cetitrat  ions. 

7.2.4  Time,  Duration  and  FretjueTjoy  of  Sainpling  Kvents 

A  Her  choosiiig  appropriait:  samihing  or  inoniEming  locations,  determine  the  santpliiig 
Irequency  ard  the  n  urn  her  of  samples  to  be  collected.  The  time  of  day,  duration  umi 
trcqLiency  of  sampling  evertts  is  go^-erjied  by: 

*  The  effects  of  site  activities  and  nieleoroEogy  oji  emission  rates 

*  The  [iiumal  effect  of  the  ineteorology  on  downwind  dispersion 

*  The  time  pei'iod(s)  of  concern  as  defined  by  the  objective 

*  The  variabi  lity  in  the  impact  from  othei'  not] -site-related  sources 

*  If  defttred,  the  degree  of  coHnJldence  needed  for  cither  the  mean  or  maxiniiiiin 
dowitwind  concentrations  observed 

*  The  precision  retjLiiremcnts  f(.jr  single  mciisurcments 

*  Cost  and  oiher  logistical  constderahons 

The  duration  of'  the  reinowd  action  atid  the  jj umber  of  hours  per  day  titat  site  work  is 
conducted  detennitre  the  tiine,  diiraEio]i*  and  frequecicy  of  sairiplos.  Sluirt^tcrm  .';iinipling 
progrnms  may  require  daily  santplitig,  wEiiJe  long-tertn  prQgrdm.s  may  require  24-hour 
sampling  every  sixth  or  tw'eitth  day.  If  the  site  will  be  undcrgoijig  reniovaf  accivilics  24 
hours  a  day,  continuous  nir  sampling  may  be  warranted.  However,  if  the  s-ile  activiries 
will  be  conducted  for  nriiily  eighL  hours  a  day,  and  there  are  no  cm  Lesions  likely  to  occur 
during  the  I'cnraining  Irt  hours,  Lhen  sampling  would  be  appropriate  prior  to  the  start  of 
daily  LLelivilies,  w[juki  continLic  during  ojicmlioiis,  and  end  at  the  conchisioti  of  tlie  daily 
acLivilies.  An  ol'f-pcak  sample  collection  can  etisuje  fhar  emissions  are  Jiot  petsi sling 
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ate  The  tmclsiisiEm  i]f  Jiiily  cleanup  activities.  For  some  sites,  are  still  a  factor 

several  lioors  after  daily  site  aciivilies  have  been  completed-  Because  of  liie  Typically 
decreased  dov^-imaml  [lispcrsi^m  in  the  evetiing.  higber  conccnlrations  ttiaii 

were  present  durinii  tiuylimc  site  activilies  tony  be  detected.  For  .sites  where  tfiift  is 
possible,  tlie  sanipinig  duration  needs  to  be  lengthened  nccordingly. 

Suinplijjg  dLuarioD  ntid  flow  rate  dielalc  ihe  vyluiiK'  of  air  collected,  and  to  n  muj[ir 
dcLiree,  the  detection  limit.  The  analytical  me  I  hod  selected  wall  provide  n  rctcrcaec  to 
flow  rale  and  volume.  Flow  rates  are  limiled  to  the  CFipacity  of  the  pumps  hein]i 
employed  atid  the  contact  time  required  by  I  he  eolleclioii  media. 

The  duration  or  period  of  ail'  samp  Li  nil  is  commonly  divfded  into  tw^o  cntegoiios  ( I ) 
samples  eolleeled  over  a  brief  time  period  are  referred  to  as  "ijtsrantaneoits"  or  "crab" 
samples  and  are  LisiCLlly  collected  in  less  than  five  minuies  and  {2)  average  or  integrated 
samples  are  eijllecled  over  a  sigtiificantly  longer  period  of  Ltnic.  Integrated  samples 
provide  nr  average  tiuicerttration  over  the  entire  sampling  pn  iod.  Integrated  samples  are 
not  suited  to  dclenniniug  eycltcal  releases  of  con  ta  min  an  is  because  periodic  or  cycltcal 
events  are  averaged  out  by  Llie  proportiocialEy  long  sampling  duraicon. 

Air  quality  dispcrsioTi  jnodels  can  predict  the  maxirnmn  air  concacn inant  concentration 
ex  peeled  iron]  a  source.  The  tnereoro  logical  and  site  etnidi  Lions  expected  to  cause  the 
highesL  cMjnueiUratioii  aje  known  as  worst-case  eondilioiis  and  can  be  identified  by 
ai^aiy/ing  ibc  modciing  re.sults.  Depending  upon  the  objeelivc,  one  may  .sample  when  the 
model  predicts  worst-case  conditions  ’will  e?t.ESE. 

7.2-5  McLlhjto logical  tind  FliysicaS.Cheniical  Consideratiorfi 

A  mctcijrcTi1ogic.al  iiioniLoring  progi'aiii  is  an  iiuegi'jsl  pari  of  .site  tnonitorijtg  acti vines. 
Meteovo logical  dalti,  which  define  local  tentiin  iiupacts  on  air  How  paths,  are  needed  to 
inierpret  air  cEjneenlralion  dala.  Meteorological  data  may  be  available  horn  ati  existing 
station  hicaLcLl  near  the  site  (i.e..  at  a  locnl  aiiporty  fithcrwisc  a  slat  ion  bliouEd  be  set  up  at 
the  sile.  'I'his  dala  will  document  the  degree  thai  samples  actually  w^ere  downwind  and 
verily  whether  other  tA-oisi-casc  assnmptions  were  mot.  Meteorological  parameters  to  be 
mcmili^rcd  are,  at  a  mini  mum,  wind  speed,  wind  ili  recti  oti,  arid  sigma  theta  (witicli  is  the 
horiy.orU^I  wiiiLl  direct toji  standfird  devitilion:  and  an  iiidieator  of  atmospheric  stability) . 
The  remaining  parameters  priinai  ily  atfect  the  fimount  of  a  conlamitiaEU  available  in  the 
air. 

•  Winii  Speed 

When  the  eontaminafU  of  concern  is  a  particulate,  w-iiid  speed  is  cridcnl  in 
deLermirirg  whether  the  pnrticulcite  will  become  airborne,  the  quantity  of  the 
particuliite  (hat  becojiies  airborne,  and  the  disLnnee  the  [larliailate  will  trnVei  from  the 
soLiroc.  Wind  speed  also  coiitiibutcs  to  ihc  volatili/alion  ofcajjtaminants  from  liquid 
soLireeM. 

•  Wind  Direction 
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Wind  difccuon  liighly  influLnccH  ihi:  padi  [if  iiiTbtJrnc  gontaminiints.  In  addition^ 
vfirifLliotis  in  wind  dtrctjLiim  the  dispersion  ot‘ pollufants  tfom  a  ^\v^a  30ik]'cc. 

*  AlmcjHphcrie  SEabihty 

Atmospheric  stability'  refers  to  the  degree  to  width  ihe  alititJHphere  lends  to  <inmpen 
vcitica]  ajid  hoi'izojital  [tiouoti.  Sluble  alniospherie  eonJitinDs  (i-c.,  evcniti(|s)  result 
ill  low  dispersion,  iuid  imslablo  almosphcric  coiuldionH  (Le,,  hot  jiunny  dnys)  resii!!  in 
liiglier  dispersion. 

t  'iempemULn.': 

Higher  Temperatures  hicrease  tlie  rate  of  volatiJizaEion  of  orgatiie  and  some  inovgEinic 
compounds  and  affect  the  initial  rise,  of  gaseous  or  vapor  ciinianihLanis.  Tlierdbre, 
worst-case  emission  of  volatiles  and  semivnlaLiles  occurs  at  the  Ivnllcst  time  of  day^ 
or  on  the  hottest  day. 

*  Huinidily 

Jligl'L  lininiduy  afJecls  walcr-soltLhEe  cJicmicEiU  ami  parti culates.  Humid  conditions 
jnay  dicLate  tlie  ^aln■lpling  media  usetl  to  collect  the  air  sample,  or  limif  the  votume  of 
air  sampled  and  Uiorcby  increase  the  detection  limitr 

*  AlmOsplioric  PrcHJ>Lirc 

Migration  tiftandfil]  gases  throngh  ihe  landfill  surface  and  tliroLigb  siirroundEng  soils 
are  governed  by  clianges  in  almo.spEieric  pressure.  Atmospheriu  pressure  will 
influence  upward  niigialion  of  ga.seoLis  coiilaininanls  Jrocn  shallow  aqi liters  into  Ihe 
hnsemenls  of  overlying  slmctures. 

In  many  caseSj.  the  transport  and  dispersion  of  air  [H>llulanLs  is  coinplicaicd  by  local 
meteorology.  Normal  diunial  varialioris  (i.o.,  Icnipcniturc  invoi'sions}  aftecE 
dispersion  of  airlxirne  coriLanninants.  Toixain  Pcaturcs  oan  enhance  nr  create  air 
inversions  and  can  also  inllLicrjco  ihc  path  and  speed  of  air  flow,  compE  tea  ting 
transport  and  dispci-sion  paltcms- 

Thc  chemical  chnrncteri sties  of  a  contaminant  (ie.,  moEccuhif  w-eighl.  physical  state, 
vapor  pressure-i  aerodynamic  size,  tempera  Ltii'c^  reuclivc  coinpcmnds,  and 
photodegrad  at  ton)  affects  its  behavior  and  can  infiucncc  the  nidhnil  used  to  sample 
and  analyze  it 

K.[>  CALCULA'flOKS 

Volutiie  is  obtained  by  intLi  tip  lying  the  ^^a[npJL■  liinc  in  minutes  by  the  How'  rate.  Sample  volume  should  be 
indicated  on  the  chain  of  custody  record.  Adjustments  I  or  tcmpcriiturc  and  pressure  differences  may  be 
required. 

Results  are  us^ually  provided  in  parts  pei'  million  fppnip  pat  is  per  hi  I  lion  {pph)^  milligraiTis  por  cubic  merer 
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or  microgrLimK  pur  cubic  [n-etet:  (^g,/in^). 

Refer  to  the  method  i]r  icgiilator)'  gLi]deline&  for  other  applieahle  calc  jliiLiotis. 

9.0  QUALITY  ASSUR.\NCE/QUA[.!TY  CON  TRGL 

The  LiiaiiLifacturcr's  Lnsitructioiis  should  be  reviewed  piior  to  iiisTiiuiicnttise.  Snj^LrumunLH  itiu.';L  be  ULLltzed  in 
aceoi'daiiee  with  inajuifactisrer's  LfistTuclions.  Bt|iup[tioiil  checkout  and  cajibriition  aetivilicH  mubil  occyj' 
prior  to  and  after  inonit-oring  nn6  sinnpHny;  and  iniL^Jn  be  documented. 

9.1  OA/tX- Samples 

QA/QCJ  suEiiples  pi'ovide  information  on  Ihc  vuritibslily  and  usability  of  environ  men  La  I  sample 
rcsiillH.  VartOLis  QAJQC  satnples  may  be  collected  tL>  dcLccl  error.  QA/'QC  samples  arc  subTiiillcd 
with  the  Held  samples  for  analysis  to  aid  in  idcnti  lying  djc  origin  of  analytical  discrepancies;  iJicn 
a  dclcrminaiii]n  can  be  made  as  to  how  the  annlyLicat  rcSLillfi.  should  be  used.  Collocated  samples^ 
backgroLuid  samples,  field  blanks,  and  lot  blanks  arc  lIil  niosl  commonly  collected  QA/QC  held 
samples,  PLTlhrnmncc  ci'-aliLatioii  (PE)  samples  an[]  matrk  spikes  provide  additional  measni'es.  of 
data  QA/QC  control.  QA./QC:  results  may  sn^iifesi  the  for  modi fyi tig  sample  collection, 
prcparaticiii,  hatidling,  or  anal^'ticaJ  procodurcs  if  the  l  esiLltant  data  do  not  meet  site-specific  Q.4  or 
data  qLLality  objectives.  Refer  to  .BRT./RhAC]  SOP  ^2l>D5,  Otiality  Assn  ran  ce/Quality  Ckjnlrol 
Samples,  for  further  details,  aii.d  sujzgefitc<l  frequencies,  for  subjuittal  ofQA/QC  sami^lcs. 

9.2  Satnplc  Docutnentation 

All  f^anipJc  and  moniJoiing  activities  should  be  documenied  legibly,  in.  ink.  Any  corrections  or 
revtjiions  siliould  be  made  by  lining  thi‘ough  the  inLiirrccL  entry  and  by  initialing  ihe  eiTor.  .All 
sainple.'i  [tiusl  be  recorded  on  an  Air  Siim]iling  Workshecl.  A  cbaiti  of  custody  record  must  be 
mainiaincd  fEom  the  lime  ti  sample  is  taken  Ln  the  final  deposition  of  the  sample.  Cu.stody  se-dl.s 
demon straie  llial  sample  container  has  nti1  been  opened  or  tampered  with  during  IninsiMirt  or 
slijrage  t>r  samples.  Refer  to  ERT/RF-AC  SOP  f^20O2,  ^iample  OocumenFafion,  fiir  furd-icr 
inliirnLatioEi. 

m.O  OA  l’A  VALIDATION 

Results  for  Q.A'QC  samples  shoo  hi  be  evaluntcd  ftjr  cEinlLLminatLon.  Lb  is  information  should  he  iititizcd  to 
qualify  the  crviruitniental  sample  result;^  accordingly  w-ith  data  quality  objectives. 

L  [  .0  HFAT.TH  AND  SAi- ETY 

Personiil  prutcclioEi  equipinetit  [PPE)  requiremeutg  iUcniificd  iu  federal  and'or  state  regulations  and  29 
Code  of  Federal  Regulations  CCFR)  1910. 120  for  haziJii  dous  waste  j;iLc  vwi'k  must  be  followed. 

■fhe  majority  of  physical  piec;u]tions  iJl^'^.llvc^;l  in  air  saEnjjliiig  are  lelated  to  the  auiUimiuaul  sampled. 
Attention  should  be  given  when  s;smpling  in  potciTliiilly  explosive,  tlammable  or  acidic  jatnnnsijhercs.  On 
rare  ocea.'^ions^  llie  collection  media  may  be  lvn;^ardc>Lis;  Ibr  example,  in  the  instjuice  where  an  acidic  dt 
liELsic  soiutio]!  i.s  utilized  iJi  an  iiiipingor. 
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Wlien  woikiiig  ^villi  poumlially  hazardous  matcriat.s.  Jbllijw  U.S.  FPA,  OSilA  and  corpoi'atc  hcaltli  and 

safety  pnx'cdLirc^i. 

12.0  RFILKL-NCHS 

(1)  U.S.  EVA.  Air  Siiperfum/  Te^hfitea!  Gidiinftct' Series'.  Vniitme  I.  Applicctiicfn  uf  Air 

1  iYt)  ‘  A  ff  a  1)  '.vca  fir  Supci'fi  md  .i  dh  'died; .  E 1^ A‘^45  0/ 1  -  KO /OO  [ . 

(2}  U.S.  EPA.  Air  Siff?erjimd  Nefrionai  Techtiicid  Gmdam:e  Series,  f'^oiisme  JI.  Esiimaldm  of  B^iseline 
A  if  Emissiunji  ai  Sitperfind  Siles .  EP  A.''45  (V 1  ■k*>.'002., 

(2)  tJ.S.  RPA.  Air  Sitperfirmf  Niiiinmi!  leciudeal  GLiidartce  Seriu.K.  Volume  If I.  Eslimolions  of  Air 
Amission.^  from  Cleanup  Aafviiie.'i  fd  Superfiud  Sties.  EPA/*15{V  f 

(.4)  U.S.  EPA.  Air  Siiperfitfid  {Wedional  Teelmicuf  Giiidduce  SerieA'.  Vo  fume  IV.  Procedures  for 

Dispersiim  Air  Idode/irif^  nml  .4ir  ModHoring Jbr  Superfiuid  Air  Falinvav  Auafesi.^'.  li.PA/450.'M - 
S9.'-004. 

(5)  Guide  io  Portable  Insimmems  fir  As.^esxmg  Airborne  PoUukmls  Arising  from  Hazardous 
InternaLiorLal  (Jrganjzjition  of  Legal  Metrology  f{3]Ml.}  U,S.  National  Working  Group  (NWG)  foi' 
Ol.Vl  U  American  ( ^onf'ej'aict  of  Govern lOcntaJ  liKiustria]  Hygieiiista^  CintsianaLL,  OU 

(6)  NlOSH.  Mamtaf  of  Anaiyik-td  Methods,  Second  Edidou.  Volumes  1-7.  L^S.  Department  of 
Health  and  Unman  Services  PublicatEon  Nn.  K4-100. 

MOSH.  Manual  ofArndytical  Methods,  Febrnary  19S4.  U.S.  Department  of  He-ahli  and  Uiifnan 
Services  Publication  No.  84-100. 

(7)  ASTM.  [990.  AumuiUp-mk of  Slandards,  Volume  UdB. 

fS)  iLiggin.  R.M.  Compendium  of  Melhoih  far  the  DetenuinaHon  of  Toxic  Organic  Compounds  in 
AmbieniAir.  EPA.''60()/4*84/04L 

(9)  Winberry,  W.  J .  Suppiemau  to  U.S.  EPA.m}m -84/04 ! :  Compendium  of  MetiuA^  for  die 

Deiermifuniou  Organic  Compound.^  in  Amhient  Air.  EPA'600.^4- 87/006. 

{10}  OS  HA.  Analytkaf  Methods  Mummi,  Second  Edidofi.  Pan  I,  Organic  Substances, 

Jan  navy  1990.  Pari  2,  Inorganic  Subsiances  J\ug\.\s{  1991. 

(J  i)  Psrty^  F..A.J  Indu.'^'trial  Hygiene  and  To.xfcolog}'.  Third  Edition,  .fchfi  Wilev  and  Sons,  Inc.,  New 
York,  NY. 

(12)  Air  Sampiitig  In.-^fruments  far  Evahuition  of  A imo.yphcrie  ('onkimiiiaids,  Seventh  Edition,  1989, 
American  Conferenee  of  Oovcrnmenia]  IndLiKlria]  Hygicnij>ts,  Ciiicinnnfi,  OH 

HEIiLIOGRAPI-EY 

Reinovui  Program  Represeniaiire  Sampiing  Guidatice,  Volume  2:  Hiz,  Knvtr(  in  mental  Response  Hraiich. 
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I'ORTABLf^  SCRRHNING  Di: VICES 

WhtTc  possible,  a  daT.iioggcr  ^hgiild  be  uiied  to  minimise  the  Lerk^th  of  lime  l■equil■e<^  for  f^itc  persoonei  to  be  in  a 
pt5leiili!il]y  coiicatiiinutecl  Jirea.  Djitiilogget  cable  is  availribk  from  manuii'Ltliirci's  foi'  linear  oLiLpiil  inslrumciits  and 
some  nonliricai-  oitlpiU  iosn-umeiits.  U.S.  RFA  ERT/REAC  hfi£i  output  cMch  for  org.nnic  vapor  (i.c.,  ilNU 

and  Loxic  gtis  LiLialjzets  monito?!)  and  Jcal-tiinc  aerosol  naonilors  (i.c..  [CAM  aiul  inbiiiaio). 


»  Tai'dl  Hydrocar boti  Analyzers 

Toiril  hydrotarbon  acialyzers  used  to  detect  a  varicly  of  voUnrik  orgaoie  compoiiiLds  (VOCs)  at  hazardoos  waste 
sites  principally  employ  eiEher  a  photoioni/alioT]  detector  (PID)  or  a  Elamc  ionization  detector  [RfIDA 
Conipoiin<R  are  itmi/ed  by  fi  flame  or  an  nilravicdel  lamp.  PEDs  depend  on  llie  ioiiizatioa  potential  id  the 
coinponnd;>.  PlDs  arc  sensitive  to  ai^oniatic  and  ijlefiiiic  (utisatumTed)  com  pounds  such  as  benzene,  toluene. 
styTene,  xylenes,  and  acetylene.  Gr-eater  select ivity  is  possible  by  using  low- voltage  ianips.  Tlie  iojiization 
potential  of  individual  conipoinids  cati  be  found  in  tlie  N10811  Pocket  Guide  to  C.-hcmicai  Hazards.  Tl’icse 
iiistnitnents  are  not  cumpound -specific  and  are  typically  ktsed  as  screening  instrLimeni.s.  llDs  are  sensitive  t[> 
volatile  otganic  ’V'apor  eompoLinds  sucli  as  inethnnen  prepanol,  benzene  and  toluene.  They  respond  poorly  to 
organic  compounds  lacking  hydrtjcarbon  characteristics. 

*  0?iygeu  and  CombusLible  Gas  Indicators 

Cotnbiistible  Cias  Indicators  (CGIs)  provide  elTioicnl  and  reliable  methocls  to  teat  Ibi'  potejitially  eKplosivc 
atmospheres.  CGI  meters  measure  the  concentration  of  a  flammable  v^ii^jr  <.yr  gas  in  air  and  present  these 
meastirementK  as  a  pcrcenmge  of  the  Icjwcr  explosive  limit  (LEL).  The  mcasurcitients  are  tempeTylurc- 
dependeut.  The  property  of  the  calibration  gas  detcrmsites  sensitivity.  LEL:^  lor  iiidividLial  compouiids  can  bo 
found  in  the  NIOSH  Pocket  Guide  to  Chetnicid  Hazards.  If  readings  apiirouch  or  exceed  10%  of  the  CEL,, 
extteme  catidon  shoLL][i  be  exercised  in  coni  inning  the  investigation.  If  readings  approach  or  exceed  25%  1  .FT ., 
persomtel  shoLilci  be  withdrawn  itutned lately. 

CGTs  typieally  house  an  eLectmehenucal  sensor  LO  determine  the  Eixygm  coucen  trail  on  in  amhient  nir. 
■No.inially.  uir  contains  appimimntely  oxygen  by  volume.  Oxygen  mcasureineiits  are  of  i:'artieular 

Impoilanec  for  work  in  enclosed  spaces^  low-lying  sreas,  or  in  the  vieiniLy  ol  accidents  that  have  pr(Hlueod 
heavier-thnn-air  vapins  wEtich  could  displiiee  iimbicisl  air.  The  meters  arc  calibrated  tor  sea  level  and  may 
indicate  ii  talsc  negative  (i.e,  content)  at  Ingiicr  altitudes.  Siiiee  the  air  htis  been  displiiced  by  othei- 
substances,  thcHc  oxygcn-dcricienc  nreas  are  ulsi.?  prime  incatioiis  Ibr  U3king  adJitiunal  ot’gtinic  vapor  imd 
combustible  gas  measurements.  Oxygen -enricbed  atniosplicres  mcrease  the  potential  Utr  fires  by  fheir  ability  to 
contribute  to  combtistion  or  to  chemically  rertci:  with  flammable  compounds  and  prumolc  auto-ignition. 

*  i  o.xic  Atmos])]i  ci  c  Au  a  I  y/.ers 

Llic  toxic  atmosphere  atialyzci'  ts  a  compound -^peolfle  iristrLimcnt,  designed  and  cal i bulled  to  identif^^  and 
cptaiiTify  a  speerfle  compoimd  or  claj>s  of  compoLinds  in  either  gaseous  or  vapor  form.  Cross-sensitivjty  in  air 
pollutnnts  not  uf  imeresi  itray  be  lead  to  en'omxiijs  rcfiuits. 

U.S.  EPA^'ERT  has  the  following  toxic  atmosphere  xiiialyzers:  carbon  monoxide,  phosgene,  nitrous  oxide, 
hydrogen  cyanide,  sulfur  dioxide,  liydrogen  sultlde,  and  clilodne  gas. 
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*  Aura.sol/Vjji-rtguInte  Monitors 

A  Renl-Tijiie  Aerosol/ParlioiLbiu:  Moniux  (RAM)  dispLiya  I'eadings  for  pEirtLcuintes.  The  uistrLuiicnl 
employs  a  pulse  light  eniiLLing  diwle  whidi  getieftilcs  a  Qiiirow  bEind  cmiysEon  in  conjunction  with  n 
photovoiiaLc  cell  h)  di;Let:L  light  soiUtcred  fj'om  pcn'OcuEatc^. 

'['he  EJ.S,  EP;VERT  uses  tlte  RAM  uiien  llie  cunLLimin.nnr  of  conceiii  is  associated  wiLh  ptirtiLnliites,  find  wticn 
responding  to  ±jres  involving  ha^ardnus  maicrials,  to  identih'  plume  levels.  The  instmmert  is  very  tisefnl  in 
determining  the  presence  of  a  pltnne-  when  it  h  not  vifiible.  Tlte  U.S.  EIWERT  typically  us.ch  RAMs  oti  iripods 
to  obtain  pfinictilfite  concentrations  at  the  hreathing  zone  level.  PersotiaJ  dataloggers  are  used  with  the  RAMs  to 
document  mini  mum,  average  and  maximnin  concentrations.  This  provides  real-time  diita  without  requiring 
those  in  pei-sonal  protecLive  equipment  to  be  constantly  present  in  the  plume, 

*  {:hcmieal  ] detector  Tubes  (C^olorimetric  Tubes} 

A  ehcniical  detector  tube  is  a  hollow,  [uhe-shaped,  gljiss  body  conrainhig  otic  or  more  layers  of  chemicLilly 
impregnated  inert  material.  To  use,  the  fused  ends  are  broken  off  and  a  inanuraettirer-speciticd  volitine  of  air  is 
drawn  througli  the  tuho  witli  a  pump  co  acliicv^e  a  given  detection  licnil.  The  cheinigalB  contained  witiiiii  the 
packing  material  undergo  a  ehemical  rcaetion  with  the  airborne  pollutant  prosient,  prodnciiig  a  color  change 
during  the  intake  of  eacli  pttiup  stroke.  Tho  eonceidrafion  of  ?\  pollurant  is  indicated  by  the  lengtli  of 
discoloration  on  a  calibrated  scale  printed  on  the  detector  tube. 

*  Radiatioji  Meters 

Radiattoji  mclei's  dctonnifie  the  presence  and  level  of  radiation,  tlie  meters  use  a  gas  oi'  solid  ion  detection 
media  wbieli  biieome?;  ioni7ed  when  radiation  is  present.  Use  meters  are  normally  calibrated  to  ore  pi;obe. 
Meiers  that  detect  alpha,  beta,  and  gamma  radiation  are  available, 

»  Ciold  Filin  (  Hydrogen  Sulfide  and  Mercury  Vapor)  Mcinilors 

Hydrogen  sLiifidc  (H^S)  and  Mercury  (llg)  monitorK  operjite  on  the  principle  tliat  electric  rtsislivity  increases 
□eroj^s  a  gold  film  .as  a  function  of  ILS  and  Hg  coneentiation.  The  monitors  provitle  riipid  and  relatively  low-- 
detection  limits  for  ITS  aj^d  1  tg  in  air.  ARct  cKtensive  sampling  periods  or  Jitgh  eoneenlraEions  of  1  f^S  and  Hg, 
the  gold  tllm  tnnst  be  heated  to  rcinove  contamination  and  return  the  rrtOEiitor  to  iu  oiiginyl  Hcnsttivity. 

*  Ijifrared  Dclcctnra 

Inlrared  dctectofs  such  as  flic  Mintanire  InlVared  Analyj^er  (MtRAN)  use  iJifi-ai-ed  CiR}  absorptiE^n  as  si  function 
of  specific  compounds.  MIRAN  instrtiments  apply  tu  situations  where  die  coniatninants  arc  itiimtified  but 
concentrations  are  not.  Mll’tAN  iji.stiiimcnlH  generally  require  AC  power. 
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5PFt:[ALlZLU  ANALYTJCA!,  INSTKUMENTS 

Tli-e  ctnitinuous  Tnunilors  dcsci'ilKd  iibt>vc  pruvidc  jin^Ji^iUfcm-LTkL  oi  ail'  con  tain  Quarititative 

measiuem^ata  h  thi:  Held  cm\  be  obtiiincd  using  JiKH'e  sophisuci^lcd  insli'iLmeQts,  sndi  hh  pnrliihlc  Gas 
Clu'ornatogiHiphs.  to  iinuly/c  gi'ab  sEunples. 

*  [direct  Air  Sampling  Porkubit  Gas  Clifomatogiapbj^  (GCs) 

Ponnble  GCs  use  g;is  chi'oniatog^apJiy  lo  identify  atid  quantify  compcnjiidf?.  Tlie  time  l\  likes  rur  a 
conipound  to  move  through  a  chrojiiatcgraphic  cohimn  is  a  fiiivctioii  of  that  spec i fie  compound  or  group  ol 
■coinpoutids.  A  trained  teehniciaiL  with  biovvEcdgc  of  1  lie  range  of  expected  ctmecitlralsojis  of  compounds 
can  alilize  a  portable  QC:  in  ihc  field  to  analyze  grub  samples.  GCs  generally  require  AC  power  and  shelter 
LQ  o[>cratc.  This  nietbod  is  limited  by  its  reliance  on  n  slua-t-terni  grab  sample  lq  be  representative  of  the  air 
qua  lily  at  a  site. 

*  Rem  rile  {>piical  Sensing 

Tlni^  Leulmique,  also  referred  to  as  long-patl’L  or  open -path  iTiotiitcM'ing,  involves  t ran smit ting  eirlier  an 
inirared  or  ultraviolet  Mglu  beam  across  a  long  open  path  atid  measuring  the  absorbance  at  specific 
wavclengclss.  The  techniqLie  is  capable  of  analyy.ing  atiy  preseiected  cjrganie  or  inoeganic  volatile 
compound  that  can  be  resolved  fi'otn  compounds  miLLiralJy  occurring  in  ambienL  air.  Currejit  projecred 
rCiTioval  applications  include  pcrijnetei'  monitoring  during  .site  cleanups  and  measurcmctU  of  etnission 
soLiree  Strengths  during  site  assessments. 


•  TAi  ]  A  IJirecl  Air  So  m  pi  ing  M  ass  Specirotneier/  Mass  Spec  Lroi  i  ici  e  r 

I’he  Trace  AtmosjDhei  ic  f  lus  v\na1yzer  (TAGA).  which  is  operated  by  the  U.S-  FPA'FKT,  is  capable  of  reai- 
Lirnc  detection  of  preselected  organic  compounds  a1  low  parts -per-billi on  concentraLinns.  The  instrument 
has  been  successfully  used  by  the  U.^.  LPAj'ERT  for  iiiolaiing  indivickial  eins-ssion  iiliunc-s  and  Lt^acking 
lLiosc  plumes  back  tn  ibeir  sources. 
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AER  SAMPLIKG  EQUrPMKN  T 

•  Iligb-Vohnn^;.  Ttilnt  Pfli  ticulalt:  Sainplers 

I  ligh-volipmc-  TSP  bJimpIcrs  callecr  <ill  sii^jpcndcii  pfiJ'ticles  by  disamiag  air  iicross  an  S-  by  KVinch  glass- 
quarlz  Ijltv^r.  Hie  yjimplc  tuLc  ia  adjusted  to  40  eidnc  fiict  per  iiULHUc  or  1134  lilcis  pci-  iniiiLili: 

(L/riiiji),  and  it  is  held  gonsLanl  by  ii  flow  coatrollgr  ovoi'  th(£  sample  period,  ilso  Qiasa  ol  TfSPs  can  be 
delcriiuiied  by  weighing  ihe  lilter  before  and  after  SEnnpEiiig.  Tlie  composition  of  the  fllrer  varies:  LLccordiiig 
Lij  die  analytical  tnerho<i  and  Lhe  d election  limit  required. 

•  PM- 10  Samplers 

FM-I G  siiiLipJers  collect  pardcLiJates  wiLb  a  diameter  of  10  microns  or  kss  trorn  ambient  air.  Parficulates  ol' 
this  wiicc  represent  tiie  I'espiiable  IraeLion,  and  thus  :ire  of  .'ipeeial  significance.  PM-IG  f^aniplers  can  be 
high -volume  or  low- volume.  The  high- volume  sam]3]cr  operaLCs  in  llie  same  manner  ai^  [he  TSP  sampler  at 
a  con  Sian  L  How  ra[e  of  40  CFM;  il  draws  the  sample  throngli  a  special  iinpaetor  head  wdiich  collect?; 
pniticulatei^  oi‘  1 0  tniurons  or  less.  The  parLicnlate  is  colleeted  nn  an  K-  by  lO-iiich  filter.  Hic  low'- volume 
sampler  operates  at  a  rate  of  appro?:  imately  17  L/tnin.  The  tlow  itjusl  remain  cojisiant  thr[>Ligh  tlie  iinpaetor 
head  to  maintain  the  EO-miei-on  cLiL-ofl' j>oint.  The  low-volume  PM- IQ  eoHecLs  the  satnple  on  37-mm 
Tcilon-^:  [11  LOTS. 

•  High-Volunio  PS-1  Samplers 

High-volmnc  PS-1  sarnider?;  draw  a  satnple  dtroiigh  polyiirediane  foam  (PUT)  or  a  combination  foniin  and 
XAn^2  re^in  ping,  and  u  glass  qnarlz  filter  at  a  rale  oi‘5-10  CFM  (144  to  2^2  L/niin).  Tlus  system  is 
escclicni  lor  tJieaiUL'itig  low  eon  eentrat  ions  of  semi  vela  tiles,  HCUs^  j^esticidef;.  or  chJofirLaled  dioxin?;  in 
ainhienL  air. 

•  Area  Sampling  Pomps 

These  piLiEips  provide  thiw-rale  isjiges  of  2-20  Umin  and  have  n  tcicseopic  satnpliitg  mast  with  the 
sampling  train.  Because  of  Lhe  lughct*  vcilitme,  this  pump  is  suitable  for  sumpling  low-  concentrations  x>r 
airborne  conlaminant^  {i,c.,  asbestos  satnpliugT  These  pianpi  are  aLio  used  for  metals,  pesticides  and  PAH 
sampling  which  require  large  sample  volumes. 

•  Personal  SunipJing  I^imps 

Personal  siirnplttig  pumps  arc  reliable  poilable  sampling  devicc-Fi  ihat  draw  air  ^^ainplcs  through  a  number  of 
smupling  media  iticluding  resin  lubes,  ijiipingers.  and  tikers.  Mow  rates  are  usually  adjustahJe  from  Q.  1  to 
4  L/min  (or  y.Gl  to  .75  J./min  with  a  restrictive  oritiee.)  and  can  fcmaiti  constant  tor  up  Lo  S  hours  on  one 
[■vatLery  charge  or  conlinuonsly  willi  an  AC  cliarger.^c  on  verier. 

•  Can  i  stcr  Sa  tnp  lets 

EvacLialed  canister  sampling  systeiriH  use  tlie  pressure  difEercntial  between  die  evLiciiated  canislei  and 
ambient  prc.'iSUL'e  lo  bleed  air  into  tfie  eanislcr.  The  sample  Is  bled  Inio  lhe  canister  at  a  eii-n strait  rale  over 
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the  sampiiag  p-crKsd  using 'd  erititrtl  orifice,  a  tnechanicatly  compensated  regulatoi',  or  £1  inas.s  How  control 
device  ontii  the  canister  is  nessr  ahnospheric  pirc.SHiiTc. 

F^essure  canister  samplitig  systems  lsc  h  pump  to  piisli  air  Ltito  the  caiuAlc]-.  Tg  miiintain  a  btglierj  tnorc 
coLitroJIed  flow,  the  pLunp  typically  controls  the  pressure  diffcrcntiat  acru^^s  a  critical  orifice  at  ttre  in  tel  nf 
the  eanisrei',  rcKiiilting  in  a  pressurized  canister  at  the  completion  of  siimpling. 
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ATR  SAMPLING  MBG[A/DHV[CES 

[f  passible,  before  employing  sped  11c  samp  Hug  [iicliiod,  consult  the  laborfitory  that  will  etmtlucL  iLe  atiiiiyses. 
Many  of  the  methods  can  be  tnodifLed  to  provide  heller  rcsLiks  or  a  wider  range  ofrcsLilts. 

•  SiLniiiii:!  Caniiters 

Snnuna  cajii&tors  are  highly  polished  passi\^itcd  slain  less  sleel  cylinders.  The  Summa  polishing  process  brings 
elironie  and  nickel  to  the  surraee  of  the  caiiislers:  which  results  in  an  men  surface.  This  siirhjci;  restricts 
aJsoiplioji  or  react  ions  tluiL  oeciir  on  the  canistci.-'s  inner  surface  alter  col  Let  ion.  .\t  the  site.  The  canisLer  h 
cither  placed  in  a  sampler  to  cimlnd  saniple  collcelion  rate,  or  opened  to  colled  a  grab  sample.  Samples  can  Ire 
eollocled  by  allowing  air  to  bleed  inkj  or  he  pimipcd  into  die  canister.  L,S.  KP-A.-'liRl  uses  6-liter  Snmma 
eanlsLers  for  VOC  and  permanent  gas  ana]>'sis. 

•  Passive  Doaiineters 

Passive  tlosimelors  arc  clip-on  v^tpnr  monitors  f samplers)  in  which  the  diffused  conCamhiauLs  are  absorbed  on 
specially  iireparod  atiive  surfaces.  IndusLrial  hj-^gienists  commonly  Lise  dosimeters  to  obtain  Li  me- weighted 
averages  or  coticentratio.ns  of  clieniicai  vapors,  as  they  can  trap  over  i  jO  organic  compounds.  Selective 
dosimeLers  have  also  been  developed  for  a  luniibcr  of  chemicals  including  Ibrmaldehyde,.  ethylene  oxide, 
hydrugCM  SLilfide,  meicm'y  vapor,  lulrogen  dioxide,  sulfur  dioxide,  aiid  OTonc-  Cosimciers  must  be  send  to  a 
laboratory  for  aiialv^is. 

•  Polyurclliajie  Foam  (  Pl’F) 

PLT  IS  a  sorbetu  used  with  a  glaiis  fiiter  foi'  the  collection  of  semi  volatile  oigaivic  compounds  such  as  pesticides. 

chlorstiaLed  dioxins  and  lurans,  and  PAMs.  Fewer  ar  Li  facts  (chemical  changes  that  occur  to  collected 
eompoiinds)  are  produced  than  with  soitie  othei'  solid  sorbents.  PUL  is  used  with  lIic  PfS-l  sajiipler  and  1.1.3. 
R.P.A  Methud  T013.  PUF  cim  also  be  used  wilh  perxonal  sumplirtg  pumps  when  sampling  for  P.AlIs  using  the 
Lcwisv-’McCloud  mcLlHid.  HreaktbL'ough  of  the  m^ire  volatile  PC  Us  and  PAHs  may  occur  w4ien  using  PLfF. 

■  Samp  I  i  [1  g  Bags  (T e<3 1  ar ) 

Sampling  bags,  like  canisterK,  Iran  spoil  air  S4smplcs  to  the  laboratory  for  anaK-^iis.  Samples  are  generally 
pumpcdlnlo'the  bags,  but  somcLimes  a  iimg  system  is  used,  in  wliicli  a  pump  eienleH  ii  vacLLum  around  the  bag 
in  a  vauLLLitn  box.  Then  the  sampie  Howis  from  a  source  into  Lite  bag.  This  method  is  uAcd  for  VOCs,  fixetl 
ga?^s  (CO^  1  O-  tllld  nnd  melhLine. 

•  Impingeri; 

An  impinger  allowTi  an  air  sample  to  be  bubbled  throngli  a  soiution,  which  collecis  a  specific  coiihjminanL  by 
cither  clietnical  reset  ion  nr  absorption.  For  long  sampling  periods,  the-  impinger  may  need  to  be  kept  in  an  icc 
bath  to  prevent  the  sohiLion  frotn  evaporaring  during  saTripling.  The  sample  i^  drawn  through  the  impinger  by- 
using  a  Siunpiiiig  pump  or  more  cta[>urale  sampling  Ti  a ins  w-iLh  multiple  iinpiiigcrs^. 

•  Sorben  L  Tubes/'C  artr  id  ges 
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A  variL^Ly  of  sampling  mtdiii  arc  available  in  sorbent  mbes,  which  are  used  pH  m  art  I  y  tor  indn^JtTiEll  hygiene.  A 
few  examples  arc  carbon  gamidges,  carbon  tnoJecular  sieves,  '  E'en  ax  tubes  and  tube  containing  tlic  XAD-2 
polymer.  nepcn(Eing  npoi’i  the  sorbent  matCTifiJ,  tubes  ean  be  analyT^ed  using  either  a  solvent  exlracLion  ut 
thgiTTial  desoipticiit.  The  fbnner  technique  u.scs  standard  laboratory  equiptnent  nnd  allows  for  tnultiple  im  a  lyses 
of  the  same  sample.  Tlte  latter  Lechnique  reqijdes  special,  but  readily  availahle,  labisratoi-y  equipment  and 
j^tEow's  ojtEy  one  anaJ>«;i^  per  SLimple.  In  iiLldition.  thgrinal  desorption  typicaily  Liilmvs  for  k^wer  detection  limits 
by  two  or  more  ijrders  of  magnitude,  WlKiiever  sorbent  tubes  are  bciitg  used  hir  thermal  desorptioit,  tltcy 
should  be  certiricd  as  '‘clean”  by  the  lalxiratory  doing  the  analysts. 

■[’henniilly  Desorbed  Media 

Dll ri Jig  rliermal  desorption,  Ijigh-tentpcratiae  ga.'i  streams  are  used  Eo  le-move  the  compounds  cojlcclcd  on  a 
sorbent  niediujii.  Tiie  gas  .fitrcac]]  is  injeeted  and  oben  cryofocused  into  an  analytical  iDStrLiiocnt,  .such  as  a 
GC,  for  compoujid  aiialyi^is; 

•  TenaTt  l  ubes 

Tenax  tubes  are  made  from  coininereially  available  polymer  (pqilienylene  oxide)  packed  in  glass  or 
stainless  steel  tubes  throiiglii  whidi  air  s-amples  ai'e  draw'n  or  sometimes  pumped-  These  tubes  are  used 
in  U.S.  h.]^A  Method  TO  land  VOST  for  volatile  nonpolar  t}rganic  ,  some  pohir  (Trga.niCj  and  sonic  of 
Lbc  more  volatile  xemi volatile  organics.  Tenax  is  Jiot  appropriate  for  many  of  The  higjily  volatile 
(Fganics  [with  vjipor  pressure  greater  than  approximately  200  mm  Hg), 

«  C^irbonized  PolyD.iers 

The  carbonized  molecular  sieve  {GIVES),  a  carbonized  polymer,  is  a  commercially  available,  carbon 
■torbeju  packed  hi  slain Icss-hIcuI  sampling  ml^es  thi'ougb  whicli  air  samples  arc  drawn  or  sometimes 
pujnped.  lliese  are  used  in  U.S.  FT  A  Method  T02  for  highly  volatile  nonpolar  eoinpcsunds  whicli 
have  low- break  through  vc^lumD.s  on  other  sorbeitts.  Wheti  Eli  gh -thermal  desoqitk)]i  lemj’ierarures  are 
used  with  CMS,  more  variability  in  anal^^iiis  may  occur  thein  willi  other  sorbeiils. 

•  Mixixl  Sorbent  'I'ubes 

Sorbent  In  hex  can  contain  two  type  of  sorbents.  Cotnbining  the  advaiUage^s  of  cacb  sorbent  itUi>  one 
tube  increases  the  possible  types  of  compounds  to  be  sarnptg<3.  The  combination  of  two  sorbenl.s  ean 
(ilso  reduce  the  cEiaitce  that  highly  volatile  eompound-s  w^ill  break  through  the  sorbent  media.  An 
example  of  a  3 nixed  aorbent  Lube  is  the  eomlH nation  of  Tenax  and  chai'coal  witEt  a  carlx?ni^ed 
jitolecular  sieve.  .A  ptneiiLcal  problem  with  mixed  sorbent  tubes  is  the  breakthrough  of  a  compound 
Qrom  an  earlier  sorbenl  to  a  laLcr  sorhciU  from  which  it  cannot  be  desorbed. 

l'voI  von  L- Extracted  Mgrlia 

KolvonL-oxLraeLcd  media  use  the  principle  of  chejitical  exLi'acltojs  to  remove  compounds  collected  on  a 
st5rbcnt  media.  The  cheinical  solvent  ia  injected  into  aii  instiumcnt,  .'^tich  as  a  GCl  for  ajialysls  of 
compotmds.  Examples  of  soEve[it-exirac(ed  iiLcdla  Ibliowr; 

•  Chem  I  cally '  1  'reated  ^  \  I  tea  C  ]  cl 
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Silica  ge]  is  a  stirh^nt  which  can  be  tj'eated  with  varioLif^  chemicals.  Tlie  chemical  iy  treated  silica  gel 
can  Ihcn  be  used  in  yjmplc  for  specific  compounds  in  air.  Examples  include  the  DNPH-cemted  silic^i 
get  cartridge  used  with  IJ.S.  EPA  Method  TO  1 1 . 

*  XA]:>-2  Polymers 


XAI^-^  polyiticTS  usually  are  pla-ccd  in  liihcb!^  CListoiu-packed  siindwich-slylc  with  pol^urefbane  hiain, 
and  prepared  fcr  use  with  K]=A  Meihod  TO  13  or  the  scnii-VOls'r  rnclhod.  The  pol>mcrs  iirc  uHcd 
tor  the  collecLioti  of  s-emlvolatilc  polar  and  noiipelar  organic  compounds.  The  eompeiinds  collected  on 
The  XAn-2  polytTicr  ace  chernicully  c?:LriicLed  fijr  lUialysis. 

•  Charcoal  Orb  idges 

Cliarcoal  ciirtiidgcs,  consisting  of  primary  and  backup  sections,  trap  compounds  by  adsorption. 
Ambient  air  is  drawn  LkroiLgb  them  so  that  the  backup  ACCLiun  verifies  ttiat  brcakthroiLgli  uf  the  aiialjtes 
on  the  first  section  did  net  occur,  and  the  sample  colleetien  v^'as  there  tore  q  nan  d  la  Live.  Quantitative 
suLTiplc  collection  is  cvidunL  by  Lhc  presence  of  target  clrciuicals  on  the  first  charcoal  scclitm  aud  the 
absence  on  the  secmid  section.  Next,  The  adsorbed  compounds  must  be  elured,  usually  with  a -solvejH 
extraction,  and  analyiicd  by  GC!  with  n  detector,  such  as  a  Mass  Specrtomcicr  (MS). 

•  Tenax  Tubes 

Cartridges  arc  Liscd  i[i  OSrL\  and  NTOSH  methods  in  a  manner  .similar  to  charcoal  cartridges  but 
typically  tor  less  valaLile  compounds- 

•  Panicnbte  Filters 

Particulate  filters  are  used  by  having  a  samiding  piutip  pai^s  air  through  shem.  1hc  filter  collects  die 
particulates  presenL  in  the  air  and  is  then  analy/.ed  for  pacdculate  mass  or  chemical  or  radiological 
composiiitm.  PaLltculate  fllrcrs  ai'e  matte  fruin  different  innteriEiU  which  are  described  below. 

•  Mix  ed  Cc  1 1  Ltl  cwic  Lslei:  (MCE) 

MCF.  is  manufactLu'cd  iTom  mixeti  estcr?^  of  cellulose  which  are  a  blcn^l  of  ntlro-ccllulose  and  ce.llulase 
acetate.  MGH  filters  are  used  oiten  tor  i?nilicij]aLe  sampling. 

•  Glass  Fiber 

Glass  fiber  is  mimidactured  fiom  glass  fibers  without  a  binder.  Particulate  fillers  with  glass  fiber 
provide  high  tlnw  rales,  wet  strength,  and  high,  solid  holding  capacity.  Generally,  the  filters  are  used 
for  gravimclrit  analysis  of  parti cnlatcj^. 

•  Poly^dny!  (.'hldTtdc 

PaiTiailntc  fillers  with  polyvinyl  ddoridc  arc  rcsisciiut  to  ooncentmtod  acids  and  alkalis.  Their  low 
inoishtre  pjcknii  and  light  tare  weight  make  them  ideal  for  giavimctiic  analj-sis. 


MuckRockPost-Camp_April2019_000359 


STANDARD  OPERATING  PROCEDURES 


so?  I 

E^AGLi:  21  om 
KtiV;  OX} 

DATE:  ]\nm4 


GENERAL  AIR  SAMPLING  GUIDELINES 


I'cnon 

Teflon  is  mtinLif(]ictiu'ed  frofn  polytcliaJlucTrethyluni:  (PTFF).  Pardciitsto  Hlttva  with  Teflon  are  easy  tc> 
liaiKlle  and  ejtcefjtiojjally  clLLiabte.  Teflon  J’lhcrs  are  used  for  metal  collection. 

•  LSiUer 

Part  ioLi  late  flkers  mamitactured  from  pure  silver  have  higl]  col  lot  Lion  cfliciciicy  ami  nnitbrni  pore  size. 
Iliese  filters  nre  used  for  mercury  collection  utid  nnalj'^its. 

•  Cellulose 

Farlicnlale  li Iters  wHt  ccttnlosc  contain  less  than  0.01%  ash.  Thcae  Filers  are  usixl  to  collect 
piirLieijIjit’CS. 
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1.0  SCOPE  AND  APPLICA  llDN 

A&bestos  has  been  in  inaiiy  cotmnercifil  prcxitiets  induLlirjg  biiikling  matciials  sudi  as  llooring  tiles 
and  sheet  goodSj  psiints  and  insulation,  nnd  moling  asphalts.  These  pi'0(.iuet?i  and  ulhurs  tnay  b-e 

found  at  iiazardoits  waste  silos  hanging  o\\  o’\^erhend  pipes,  aonlaiiicd  iji  tiiiiins,  abandoned  in  piles,  ni'  as 
part  of  a  sEfuctLire.  Asbestos  tiiiiing  piles  [i'Oin  mining  oper-iticms  can  also  be  a  source  of  ambient  asbestos 
libers.  Asl>eslos  is  a  kiiomi  carcinogen  and  requires  air  satn|?]ing  to  assess  airboi'iie  exposnre  to  human 
health.  iJiLs  Standard  Operating  ProeedLLrc  (SOP)  provides  prncediii-es  for  asbestos  air  sampling  by 
drawing  a  knowm  %'OliLjiie  of  air  Tlnough  a  mixed  eelluloso  ester  {MCE}  fiker.  L  bo  filter  is  then  sent  tn  a 
laboratoi  y  for  analysis.  ‘The  U.S.  Ei^vlrtiaimcnLal  h'oLecLion  Agency- EiuHrrumien ltd  Response  Team  (U.S. 
EPA/T^R  T)  Lises  ofic  of  fonr  anal>tigfil  nnolliods  for  determining  iisbgsl(5s  in  air.  Ttiese  tncliide:  U.S.  HPA'h 
KnvinmnienLal  Asbestos  Assessment  ManLiaf  Superfiind  Method  tor  the  Dclercninatioii  ot  Asbestos  in 
.Ambignt  .Air  for  Transmission  Electron  Microscopy  (TEM)"^;  IbS.  HPA's  .Vlodified  Yainafe  Metliod  lor 
TEM^^';  Natioival  liLStitiiUe  for  Occupal.ional  Safgly  and  UeaStb  (NIOSH)  Method  7402  (dkect  method  only) 
for  TEM;  and  NtOSIl  Metliod  7400  for  Phase  OtniLraat  Microscopy  (PCM)^^^  Lueh  method  has  specific 
sampling  and  analytical  recjiiii'cmeEirs  (i.Crj  sample  voiiirnc  arid  flow  rate)  tor  determining  asbestos  in  air. 

The  U,S.  EPA/HRT  lypsoally  follows  procedLa-cs  outlined  in  the  TF-M  mciliods  lor  determining 
iiiinernlogical  of  asbestos  in  air  and  tor  di?^lingui4iing  asbestos  from  non -asbestos  mijierals.  The 
Phase  Contrast  Micrc^scopy  (PCM)  tnethod  is  used  by  tJ.S.,  EPA/ERT  a&  a  sereening  looi  since  it  is  less 
costiy  than  TFM.  PCM  cannot  distinguish  asbciitosi  from  non^asbestos  tlbers,  Llicreforc  the  I'EM  metliod 
may  be  necessary  to  confirm  analytical  results.  Pot  example,  if  iin  action  level  for  the  prc.^once  of  fibers 
has  been  set  and  PCM  analysis  iiMhcaLcs  tbai  tlie  action  level  has  been  exeeeded,  llieii  TEM  analy'SE.s  can  be 
u-sed  lo  LiLianlify  and  identify  asbestos  slTiictarcs  rhroLigb  examination  {iflheir  morphology  ciystal  stnielLiros 
IthroLigh  cleeiroii  dilTroclioti),  and  elgmenlal  eoiiipu^ilion  (through  energy  dispersive  X-ray  anniysis).  In 
tin.;;  in.slanee  samples  should  be  eolleeled  tor  both  analyses  in  side  by  side  sampling  Uahis  (some 
fiiboraUiries  arc  able  to  perform  PCM  and  TEM  anaiysis  fiom  the  sumc  fsller).  'I 'he  Superfittid  method  is 
designed  speeilleally  lo  provide  results  suitable  Pot  supporting  risk  assessments  at  Super  fund  sites,  it  is 
applicable  to  a  wide  range  of  ambieui  air  siLiiiiliotis  at  hazardous  waste  siScs.  Uf^J.  EPA's  Modified  A'nmaie 
Methtnl  hir  THM  is  al^o  used  for  ambient  asr  sampling  due  to  high  vnlume  rci:[tiiremenls.  The  PCM  and 
TEM  NIOSH  analyticiil  methods  require  lower  sample  volumes  and  arc  lyiitcally  used  indoors;  however, 
FRT  will  increase  the  volume  requirement  for  outdoor  application. 

Other  Rcgiiljlions  peitainhig  to  asbestos  have  been  promulgated  by  U.S,  ERA  and  OSIIA.  U.S-  EP.A's 
National  Emissitui  Standards  for  Ha7ardciiiK  Air  Pollutants  (NBSFTAP)  regulales  asbestos-containing  vvaslc 
mijtoHals.  NESliAF  establishes  management  pratliees  and  stanthirds  for  the  liaiidiirjg  of  asbestos  and 
emissEOJiJi  from  waste  disposal  operations  (40  fT-R  Part  dl,  Subpam  A  and  M}.  U.S.  EPA's  40  CFR 
(July  I,  and  its  addendum  40  CER  7b3  (Detobor  30.  provide  eompreltetisive  rules  for  the 

asbestos  ahaiemenL  iridustiy.  StJitc  ami  local  rcgul^lloLis  on  these  issues  vary  and  may  be  more  stringent 
thaii  federal  requirements.  The  OSH  A  regulations  in  29  CfR  1910. 1001  and  29  (Jl-R  E926.3S  specily  w^oik 
pvacticcs  and  safely  equipmenr  such  as  respii'iitory  protection  rind  protective  eJolhing  wdieji  handling 
asbestos.  The  OS;  I- 1 A  standard  for  an  fcl-hour,  Li  me- weighted  average  (TWA)  is  0.2  fibci's.'cubic  centimeters 
of  air.  This  staudard  periams  to  fibers  witli  n  Icnglh-tO'width  ratio  of  3  to  I  wnth  a  liber  length  >5 
An  action  level  iifO.I  liber.'''cc  {one-ha  If  the  OS  HA  standnrd)  is  the  level  U.S.  RP.A  haw  eytablisitcd  ij^  which 
einployeis  mnsE  iniiitite  such  activities  as  niv  monitoring,  employee  training,  ami  medical  siirvclllatice^''^'^'. 


MuckRockPost-Camp_April2019_000363 


STANDARD  OPERATING  PROCEDURES 


201^5 

4  of  27 
0.0 
tl/]7/94 


ASBESTOS  SAMPLING 


are  staiulard  {i.c.,  lypicaily  appIltiiNc)  operaring  procedures  which  may  be  varied  Qf  changed  as 
required,  depeiidcnl  iiprm  site  crmditjtms,  equEpnieiit  litoitali litis  or  lirnitalion^  inpased  by  the  prijccdurc. 
In  ail  instances,  the  utLimatc  procedures  employed  sliould  hu  doe  urn  l  need  and  aasocialed  with  ihc  final 
report. 

Mcniinn  of  trade  names  oj-  coininerekit  products  does  not  constitute  U.S.  LP.^  erdorsement  or 
reeomnficjidiifioii  tor  use. 

2.0  METHOD  SO.VIMARY 

PriL>r  t[T  ^mpling,  the  site  should  be  charactcTi/.ed  by  idenri lying  on-site  as  well  as  orf-sitg  sources  of 
airbomt^  asbesms.  The  ^^T^ty  of  sampling  lotalions  and  the  st:hcdulc  for  sample  coEtection  is  crilioEil  to  the 
success  of  an  investigation.  Genera] ly,  samplin^^  s.LraLe.gic.s  to  chaj  acterize  a  single  point  source  are  fairly 
strLLightlorw-ardj  while  iiinltiple  po-iiit  sources,  and  area  sources  iiicrease  the  coLuple.^tity  of  the  sampling 
strategy,  \t  ip  not  witlvin  tJie  scope  of  this  SOP  Lii  provide  a  generic  asbestos  air  sacnpliiig  plan.  Experience, 
[}lTfjcctivc5,  and  site  cliaracteri sties  will  dicUilc  the  gnmjiiling  .scraregy. 

During  a  site  iitvcsLigadon,  samp  ling  stations  should  be  arranged  lo  dislingtiisl’i  spatini  trends  iu  ^lirburnc 
asbestos  conccrilralifsns.  Sampling  schedules  should  be  fashioned  Lo  e^itablish  temporal  trends.  The 
sairi()]iug  slralegy  typically  reqtiires  that  the  concentra[io]i  [if  asbestos  tit  the  sonree  [worst  case)  or  area  of 
concern  (downwind),  ero-sswaiKl  a-s  well  as  background  (iipwinii)  cnnh'ibutions  be  quantified.  See  Table  1 
(Appendix  A)  for  U-S.  EPA-'ERT  recommended  sanapling  .set  uii  for  ambient  air.  Indmis'  asbestos  sampling 
requires  a  diJTci-ent  ty]ie  of  strategy  which  is  idcmirLed  in  Table  2  [  Apj^cudix  A).  It  is  imponanL  lo  establish 
background  levels  tjf  eon lainin ants  in  order  to  develop  a  reference  poinc  Irom  whicli  to  evaluate  tJre  simree 
data.  Field  blanks  an  cl  Ic^t  blanks  can  be  utilized  to  determine  other  sciuvces. 

Much  inlbrmation  can  be  derived  frojii  eadi  analytieal  metluKl  pievioiisty  memlonod.  Haoh  ana]>lLcal 
melhnd  has  speeifk-  sampling  requirement  and  prodLiccs  I'csults  whicli  may  or  may  not  he  applicable  lo  a 
speei tie  sampling  effort.  The  site  samplmg  abjee lives  should  be  carefully  i dent i lied  so  as  in  select  the  must 
appropriate  analylical  metliod  Adtliiionally.  some  prepiiralion  fi.e..  Jot  blanks  results)  prioi'  lo  .site 
Sami’! ling  may  be  required,  ditse  requirements  are  specified  in  the  analytical  rrielhotls. 

3TJ  SAMPLE  PRESLRVATIOISf.  CONTAINERS.  HANDLING,  AND  STORAGE 

3. 3  SampEo  Preservatictn 

Nih  preservation  is  requiret!  tor  asbostixs  saiitples. 

.3.2  Sample  f  Ipiidling,  Container  and  Storage  Procedures 


1.  Plaoo  a  sample  lahoE  on  the  cassette  iiidicattug  a  unique  sampling  number.  Do  noL  put 

sampling  easaettes  in  sliiil  or  coat  pockets  as  the  nilcr  can  pick  up  fibers.  The  originul 
cassotLe  box  h  used  to  hold  the  samjjics. 


Wr^p  the  casserie  h id ivi dually  in  a  plastic  snmple  bag.  Each  bag  abould  he  marked 
indicating  sample  ideiitificalism  number,  totnl  volume.  amJ  date. 
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3.  The  vvTiippcd  KiimpUiig  cassettes  h  hint  id  be  placed  ii  plight  in  a  rigid  ccjcUaitier  so  that  the 
cassette  cap  ts  on  tap  atid  cassette  hiise  is  on  bottom.  Use  enoogh  paekicig  material  to 
prevettt  jostling  i]r  damage.  Do  not  use  vLTniicuiUe  as  packing  macei-tal  lor  sacnples.  If 
possible.  bEind  carry  to  lab. 

4.  Provide  appropriate  docLurjCLitstion  vvitli  saniples  a.e.,  chaiii  of  ciistcnly  and  requested 
a  n  al  ^-tica  i  metlioEtol  [}gyj . 

4.0  IWTERFERENCFS  AND  POTENTEVL  PROBl J^:rvlS 

I'low  rates  exceetbng  lb  ISlcr%''[i]ijiuTe  [Ldnin)  whlcli  eoiild  result  iti  illter  deitrocLion  due  to  fa)  failure  of  its 
physical  .support  imdcr  Ltirce  from  tiie  increased  prcssLtro  drop;  (b)  leakage  of  air  arouaid  the  tilter  nioiinl  so 
chat  the  filter  is  bypassed,  ot  (c)  da  mage  to  the  asbeslos  striicmres  dm  to  inereased  impact  velocities. 

4. 1  U.  S.  F.PA's  Superfund  Merhod 

4.1.1  D  ircct  -Tran  h  for  TE  M  Spec  i  men  Pt-qiarali  on  Method  s 

Direcl.-Transter  TEM  specimen  preiiaratioTi  tnethods  Itave  the  JVdlowictg  ‘significant 
inter  ferenees: 

•  The  aeliicvable  detection  limit  is  restricted  by  the  paiticiilate  density  on  the  filter, 
which  in  LLitii  is  controlled  by  ihe  sampied  air  volume  anti  the  total  suspended 
pai'ticLilate  concentration  in  liie  atmosphere  being  .sampied. 

■  The  precision  of  1he  result  is  depctkieiU  on  the  unih>i-iTiily  of  the  deposit  of  asbestos 
struct  mes  on  the  sample  col  Section  fiiter. 

•  Air  samples  must  be  coheeted  so  that  they  have  partieuEule  and  fiber  loadings  wthin 
narrow  ranges.  If  too  high  a  purtieulate  loading  occnr.s  on  the  filter,  it  is  not  possible 
to  preE>are  satisfactoiy  TFM  specitnerts  by  a  dfrect-tmnstcr  uicthod.  If  too  high  a 
fiber  loaditig  occurs  on  the  filter,  even  if  satistiictory  THM  specimens  can  be 
prepared,  accurate  fiber  counting  will  not  be  possible. 

4.1.2  I  ndi  ret  t  TE  M  S  p  ec s  m  en  Pr epuratitni  M  ct bods 

Indirect  TEM  specimen  prepyratiun  methods  have  the  tblhnvsng  interJes'ences: 

*  J'hc  size  distribution  ofusbcstos  strticitires  is  modified. 

*  llicre  is  uicrensed  opportunity  for  fiber  loss  or  intiodLiclion  of  extraneous 
coutaLiiiiiation. 

i  When  .^acnplc  collection  filEcrs  arc  a^bed,  atiy  fiber  contaminaLioci  in  the  fiErer 
mediun]  is  cojtcciurared  on  the  1’fiM  specimen  grid. 
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It  can  be  Eii  giieJ  Lhat  direct  mctbcKis  >ne]d  an  ^[ider-estiiimfe  of  the  asbosios  sti  ucfiire 
coJicetUriLtiiin  bc'caLisc  many  of  the  tisbestos  fibers  pi'escnl  arc  conceiil^^d  by  other 
ptirtLculalc  TTialcrisil  witli  wlvicb  they  itre  associated.  CtaivcrHcl  v,  mtlb-oel  methods  can  be 
coi^sidercd  tg  yncFd  an  over-eshinate  because  some  Ij'pcs  of  ciimplex  iisbestos  atriicluj'cs 
dksiiiee^ate  during  the  preparaLion,  res  u  I  Ling  in  an  increase  in  the  numbers  of  slruclnrcs 
counted. 


4.2  LLS.  EPA's  Modi  Tied  Vamatc  Method  for  TEM 

High  eoneentTations  of  background  dust  interfere  with  liber  identificatioiv 
4  J  NIOSH  Melluid  thr  TEM 

Other  nimplnbole  particles  thal  liave  aspect  ratios  greater  iliiin  3:1  and  elemental  com po.^i Lions 
siniilur  to  the  asbestos  minerals  may  iiucrferc  in  tlic  TBM  analysis.  Some  non -amphi bole  minerals 
may  give  electron  diffract  ion  pa  item  h  similar  to  Eimpbiboles.  High  concent  J'at  ions  [}f  background 
dust  interfere  widi  fiber  i  den  till  cation. 

4.4  NTOSH  MclIickI  for  PCM 

PCM  cannot  di.slingnish  asbestos  from  iion-asiKistos  fibers;  there! ore,,  all  particles  meeting  the 
counting  criteiia  are  counted  as  total  asbestos  Fibers.  Fiber  less  than  0.25  um  ii^  length  will  not  lx: 
detected  by  this  method.  High  levels  of  non-dbnms  dust  particles  may  obscuie  fibers  in  the  field 
of  view  and  increase  the  tlcLeetion  limit. 

5  A]  I  iy  I J I P  M  L  ■  N  ■  I  /M  AT  R  R  T  A  IS 

5.1  Sampling  Pum]i 


The  eonstaiil  flow  or  critical  orifioe  conlToSItMl  sampling  pump  should  be  capable  of  a  llow-rnte 
and  pLLtnping  lime  sufficienl  to  achieve  the  desired  volume  of  air  sampled. 

Tlic  iowci'  How  personal  sami^ting  pumps  generally  pro%'ide  a  (low  rate  of  20  cubic 
cenlimelers/minule  {ce-'minj  to  4  [./min.  These  pumps  arc  usually  battery  powered.  High  Qow 
pumps  are  ulili/.cd  when  tlow  rates  between  2  L'min  to  2{)  L-niiti  are  required.  High  flow  pumps 
are  used  lor  short  .sampling  periods  so  as  to  obUiin  the  desired  sample  volLnne.  High  flow  painp.s 
usually  run  {in  AC  pow^^v  and  can  be  plugged  into  a  nearby  outlet.  If  an  outlet  is  not  available  then 
a  generator  slKUtld  be  obtained.  The  geiicialor  shcjuld  be  positioned  downwind  fi'om  the  sampling 
IHimp.  Additional  voltage  may  be  rotjuired  if  mure  than  one  pump  is  plugged  in  to  the  same 
gc-rieraTor.  Sevej'ul  electrical  exlcn;sir>n  cords  may  be  required  if  sampling  locations  are  lemote. 

The  3'ecommended  volume  for  the  bnpcrhind  method  (Phase  1)  rtiquircs  approximately  20  hours  to 
collect.  Such  pumps  typically  tlraw  6  amps  at  full  power  so  lluiL  2  lead.^aeid  batteries  should 
provide  surficient  power  to  collect  a  hil]  sample.  The  use  of  line  voltage,  w'here  available, 
eliniiiiates  the  difllctilTies  associated  w-idi  transporting  stored  cLoctrical  energy. 

A  stand  should  be  used  to  hold  die  filter  cassette  at  the  desired  height  for  sampling  and  the  I  liter 
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casfiCUo  glial  I  be  iaolntecl  (i'tjni  lHl;  vibrations  of  tlie  pump. 

5.2  Killer  Caggellc 

The  easHollcH.  iiro  purchased  with  the  required  filters  Iti  position,  nr  etaii  be  assetribled  i]i  a  Inminiir 
flow  howl  nr  dam  tirea.  Wien  rbc  filters  arc  in  positioiiH  a  siiriuk  cellulose  band  oi'  adhesive  tiipc 
slioidd  he  applied  Lo  cassette  joints  to  prevent  air  leakage. 

5.2.1  T EM  Cassette  Reqairctiicnts 

Coniniercirilly  rivai lable  held  tnonitors,  cotnprisinj^  25  nmi  diainetej'  thiee-pieec  cassettes, 
with  conductive  ex  let  is  ton  cowls  shall  lx;  used  fcfr  Sample  col  lection.  The  cassette  [iiugf 
be  new  and  ixU  previously  used.  The  cassette  shall  be  loaded  with  an  MC:!-;  Li  Iter  of  pore 
size  0-45  jtni,  and  .^tipplied  froni  a  lot  number  whicli  lias  been  qiiiililied  as  low 
backciound  for  asbestos  determination.  The  cowls  sliOLild  be  constructctl  o£' eleelrieally 
conducting  material  to  minimize  electrostatic  cffeels.  t’he  filler  shall  be  htteked  by  a  5 
pm  pore  size  MI.Tt  biter  (ITgin'e  L  Appendix  B). 

5.2.2  PCM  Ca.ssette  Requircmcnlii 

NlOSfl  Method  740{].  PCM  involves  using  a  O.k  to  L2  pm  mixed  cellulose  ester 
membrane,  25  mm  tiiametet,  50  mm  conductive  cow^l  on  cas^soite:  (Figure  2^  AppeiMhx.By 
Some  labs  are  able  to  perform  PCM  and  TEM  anal>'SE!i  im  the  same  filter;  howiever,  (his 
sbotild  be  discussed  witli  the  laboratory  prior  to  sairipling. 

5.. 3  Other  Equipment 

■  Ines'l  tubing  wilh  glass  cyclone  and  hose  barb 

■  Wbirlbags  (phistic  bag?;)  for  casiielfeg 
»  ■  1  dol  5  -  smal  1  sere w  dri  vem 

■  Container  -  to  keep  Jiainplci  uprigju 

■  Generator  or  eleetrical  outlet  (may  not  be  required) 

■  Extension  cords  (may  not  be  required) 

■  Multiple  plug  outlet 

■  Sample  labels 

■  Air  data  shechi 

■  Chti  in  0  P  CusUuly  records 

6dJ  RE.^CiLNTS 

Rcagem^^  are  nor  required  for  the  prci^crvation  of  asbestos  samide?i. 

7.0  PROCEDURES 

7.1  Volumes  and  Flow  Rates 


S^iinpliiig  volumes  are  determined  on  The  basis  ofhenv  many  fibers  need  to  he  collecfcd  lor  reliable 
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alien sitrenieiils.  one  nuL!ji  how  mimy  airbomc  hbcr:^  may  be  in  the  saiiiplitig 

locaUoan 

Sinuc  Llio  oontenlTalio]!  uJ"  ijirbomc  [igrosol  tonEajniiiants  will  liave  some  effect  oo  the  Hampfc,  ihg 
tbl lowing  ijs  a  suggested  crireiioii  to  assist  in  selecting  a  flow  rate  Ik^seJ  on  real-time  aerosol 
moiiitor  readings  Lii  milligranii'ciibic  aneiCL  ([ngj-'jji'). 


C-oneentratio]!  Flow  Rate 


<fj.0mg/in‘'  11-15  L/miti 


*  Low  RAM  readings; 

*  Medium  RAM  readings 

*  Hi  gh  Ri\M  rea  d  Lags : 


>6.0  mgW  L/miia 

>  ]  0 .  mg/in  ^  2.5  Lv'mi  n 


\n  jiractico,  pumps  that  ai  e  available  for  environmental  sanipliaig  at  remote  locatiijns  iiporalo  under 

a  ma?iimuin  load  of  approximately  12  L/inin. 

7.1.1  U.S.  ERA'S  Snperihiid  Method 

■fhc  KuperJund  Mizllujd  intn^rporaLes  an  indirect  preparation  procedure  to  provide 
Lk  nihility  in  the  amonni  of  dep<isit  til  at  be  can  be  toEerated  0]i  tlie  sample  llker  and  to 
alhnv  lor  the  selective  concentiatioii  of  nsbe&tos  prior  to  analysis.  To  iiiinimi/g 
ccmtribiJtions  to  l?<ickgiotuid  contajni nation  from  asbestos  present  iti  tlte  pJaslie  matrices 
of  membrane  tlltei  s  while  allow-ing  for  sufficient  quantities  of  asbestos  to  bo  oolEected, 
this  method  also  requires  the  collection  of  a  larger  volutne  of  air  pcf  unit  jitoei  of  til  ter 
than  l^as  trad liion ally  been  oolkoted  for  asbestos  analysis.  Due  to  the  need  to  oollooi 
large  volumes  [}f  air,  highei'  sampling  flow  rates  are  recomjiiended  in  this  mcLhod  than 
have  gencrnlly  Iwen  employed  for  asbestos  sampling  in  tlie  past.  As  an  alLcnuuive. 
samples  may  be  collected  over  longer  time  intervals.  Elowever,  lEiis  restricts  the 
flexibility  required  to  allow  samples  to  be  collected  while  uniform  meteorologicai 
conditions  prevaiL 

The  sajnpling  J'ale  [ind  the  |>eriod  of  sampling  shtjuld  be  selected  to  ^ield  as  liigji  a 
sampled  vliIuthc  as  poSiiibIc,  which  will  minimize  the  inlluence  of  filter  coiUami nation. 
Whca'cvcr  possible,  a  viilumc  of  15  eobte  meters  (1.5, ODD  L)  shall  be  sampled  for  those 
samples  inlcmlcxi  for  aniilysiy  only  by  The  indirect  TEM  preparation  metlioJ  [Phase  I 
satnpIcsT  i-br  Llujric  samples  to  be  prepared  by  both  the  in  direct  and  the  direct  specimen 
preparation  mctliotl^  (Phase  2  samples},  tlie  volumes  must  be  adjusted  so  as  Ltj  pr^.n■■i[le  a 
suitably-loaded  filter  for  the  direct  TEM  preparation  method.  One  option  h  to  collect 
biters  at  several  loadings  to  bracket  the  estimated  oplimurn  l[>adijig  for  a  pmlicylar  site. 
Such  filters  can  he  screened  in  the  laboratory  so  ihaL  ojily  those  Jlllcrs  closest  1.o  optimal 
loading  are  analyzeci.  h  has  bccji  found  that  the  volume  canni]!  normally  exceed  5  cubic 
inetors  (5000  L)  in  an  urban  or  agrieiiltural  area,  and  1 0  cubic  meters  {1.0,000  L)  in  fi  rural 
area  for  s^implos  eidlccted  on  a  25  mm  liUcr  and  pi-cpnrcd  by  a  direct -transfer  tcchjhquc. 

An  upper  limiL  to  the  range  of  acceptable  tlo^v  rates  for  this  tnethod  is  15  L/min.  At 
many  locations,  wind  patterns  exhibit  slroaig  diurnal  varia lions.  Thei-eJcifre,  intermittent 
sampling  {sampling  over  a  ftxed  cime  interv'al  repeated  over  several  days)  may  he 
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necessary  Uy  accumuialc  20  IkOurs  ofsamplmg  time  over  constant  wind  condiliciis.  Other 
sampling  objeetivcH  alsn  may  noccybiuite  intermittent  sflinpling.  The  objective  is  to 
design  a  sampling  schcJidc  Lhfil  samples  are  collected  inulcr  nnihirm  cociditjotis 
diroughoiit  The  sampling  interval.  Tlii!^  inetliod  provides  for  such  oj^tions.  Air  vnlumcft 
collected  on  Phnse  I  samples  arc  maxirrhiiicd  {<16  L-'minj.  Air  volumes  gol looted  on 
Phase  2  sutnples  are  limited  to  provide  opllmLitit  loading  for  filreis  to  be  prepared  by  a 
di  rccL  -transfer  procedure. 

7.1.2  IJ.S.  FPA's  Modified  Yamate  Method  for  TEM 

U-S.  EPA’s  1’HM  method  I'cqjiiifes  a  mLiiLtiuim  volume  ot‘  5W  I  -  and  a  rnaximiLm  volume 
oC  ^,i:^t)t)  L  ill  ijrder  to  obtain  an  analyrica]  so)ii>itiviLy  oft). 0^15  strLictnreVcc.  The  optimal 
volume  Tor  'I'liM  is  1200  L  lo  1800  L.  These  vohinlo^^  are  determined  using  a  200  mesh 
BM  grid  opening  wUJi  a  25 -mm  filtei'  cassette.  Changes  in  vt5kiEne  w-ould  be  necessary  if 
a  37-mni  lilter  casselle  h  used  since  the  effective  inrea  cd'a  25  nun  (385  stj  tiniii)  and  37 
mm  (855  sq  ml  differ. 

7.1.3  NIOSl  1  Method  for  THM  iind  PCM 

The  minimtuni  reonm  in  ended  volume  For  TEM  and  PCM  h  400  1 .  ;it  0.1  fiber/cc. 
Sasnplmg  time  is  adjusted  to  obtain  opliitimyi  fibej'  loading  on  the  tiller,  A  sampling  rate 
of  1  to  4  L/'min  for  eight  lunirs  (700  lo  28 DO  L)  is  appropriate  in  unn-[lus.Ly  aLmiisphercs^ 
containing  0. 1  flbcr.'ce.  IMsly  aimospheres  t.e.^  areas  with  high  levels  u(  asbestof>, 
require  smaller  sairiple  vot tunes  (■-■=400  L)  to  obtain  eouiilablc  samples. 

in  such  easeS:  lake  short,  consecutive  samples  and  average  the  results  over  the  total 
collection  Lime.  Bc»r  dtrcaiiiienLEng  episodic  exposures,  use  high  tknv  rales  (7  lo  16  L/tnin) 
over  shorter  sampling  liniCH.  hi  lelatively  clenii  atmo.'iphercs  where  targeted  fibei' 
concentralions  are  mucli  less  tiiau  0.1  fiber/cc,  use  larger  aample  vokuries  (3,000  to 
lOjOOO  I.)  Lu  achieve  quanLihable  loadings.  Take  care,  however,  not  to  overload  the  filter 
with  background  dust.  ir>  50%  of  the  fiUei  surface  is  covered  with  parLieles,  the  fillet 
may  be  Luo  overl nailed  lo  eOLint  and  will  bias  tlic  mea-iurctl  hber  eoneeniralion.  Do  iiOL 
exceed  D.5  mg  total  dust  loading  t>ti  ilio  ft  Iter. 

7.2  Calibration  Pioeedures 

hi  order  to  determine  i Fa  sampling  pump  is  measLuiiig  the  f\o\v  rate  or  volume  t>f  air  eorrcclly,  iL  is 
necessary  to  calibrate  the  instrument.  Isampkng  pumps  shonkl  be  ealibraL-eiJ  immediately  before 
aivd  after  each  use.  Prelim  iiiary  ealibralion  should  be  coil  ducted  using  a  primary  calibrator  SLich  as 
a  soap  bttbbfo  type  calibrator,  (e.g.,  a  Back  Ctilibrator,  Gilibi^sdor,  or  cqihvalenl  primary  calil^rator’) 
with  a  repieseninrive  ft  I  ter  eas.sette  installed  between  the  pump  unci  the  eatibrator.  The 
reprcscikative  sampling  casscLLe  can  be  reused  foi'  calibrating  otlier  pumps  that  will  be  used  for 
asbestos  sampling.  The  .same  eai^Hetle  lot  used  for  sampling  should  also  be  used  for  ihe 
e:alihraLLOii.  A  sticker  should  be  afthec.l  icj  the  outside  of  tlic  extension  cowl  niiirked  ’'Calibration 
Ca^isetle/' 

A  J'oiaiueter  can  he  used  provided  it  haii  been  recently  pre -calibrated  with  a  pnmary  calibrator. 
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Three  separate  cunslaiU  Eltjw  ealibraiiim  rea dingus  ;>hould  be  obraijied  borli  before  saciiplbg  and 
after  sarispJing.  ShuaJd  the  How  rate  ehaiigc  by  more  tlian  5%  durmg  tlie  simipiiiig  period,  ihe 
iivera^c  of  the  pre-  and  pc>.sf-ealibnitior  rates  will  be  used  to  calculate  Lite  Itjtal  .■iample  volume, 
'I  he  !?ampling  piimp  ii;>ed  sliall  piovide  a  non -fluctuating  air-ilow  ihioogh  the  filter,  and  shall 
ntainlidj.]  the  initial  volume  flow-rate  to  within  "  10%  llirriughoot  the  sampling  peidod.  The  mean 
vjilue  of  these  flow-rate  measiiremesUs  shall  he  used  to  ea  leu  late  Llie  total  air  vofntne  sajiiplcd.  A 
constant  flow  or  ei'ilical  oriJiee  c in 5 trolled  pump  rnec-ts  these  requirements,  if  at  any  time  the 
nieasuremenl  intlieutej;  ihul  the  tiow-rnte  h ns  decreased  by  more  than  j0%j  the  sampling  i^ihiill  be 
icrnnratcd,  hkxiblc  tubing  is  useil  to  connect  the  filter  casscue  tes  the  sampling  pump  Snmplijig 
pumps  can  l>e  crilibrated  prior  to  coining  on-site  so  that  time  is  xaved  wher  per  filming  on-site 
gnlibmtioti, 

7.2.1  Calibrating  a  Personal  Sampling  Pump  with  an  KJectroidc  C  ’alihrator 

] .  See  maciufricttireds  manual  for  operational  instnictions. 

1.  Set  up  the  ealibrFicitm  train  as  shown  in  ( Figure  3,  Appendix  E)  rising  a  sEimpbi^g 
pump,  electronic  calibrator,  and  a  representative  filiei'  cassette.  Tlie  same  lot 
sampling  cassette  used  for  sampling  should  also  he  used  for  culibraling. 

3.  To  set  It])  die  calibration  train,  attach  one  end  of  the  PVC  tubing  (approx.  2  foot) 
to  the  cassette  base;  attacli  the  other  end  Eif  the  tubing  to  the  in  lot  plug  on  the 
pump.  Another  piece  of  tubing  is  attached  IrEym  the  cassotle  cap  to  the 
cl  cctroiTi  i  c  cal  ibrator, 

4.  Turn  the  electi'onic  calibrator  and  sampling  piiinp  or.  f  rcatc  a  bubble  at  the 
bottojii  of  the  flow  chaEnher  by  pressing  the  bubble  initiace  button .  The  bubble 
sltould  rise  to  the  top  of  the  Hesw  chamber,  A  Her  the  bubble  runs  its  course,  the 
How  rate  is  shown  on  the  LBD  display. 

5.  'J  iim  the  How  adjust  screw  or  knob  on  the  pump  urttii  the  desired  Dow  rate  is 
attained. 

h.  Perform  the  calibration  tlu'ee  times  until  the  desired  Hekw  rate  of''  3%  ia  attained. 

7.2.2  Calibratirg  a  Rotameter  with  an  Electronic  Calibrator 

1.  See  manufacturer's  rnaruia  I  for  opcTaticmul  instruetionB. 

2.  Set  up  the  calibration  Lrain  as  shown  in  (Figure  4,  Appendix  B)  using  a  sampling 
puEiip,  re 3ta meter,  and  ciccuonic  enlibi'ntor. 

T  A?>sc]iibk  the  btise  of  the  flow  meter  wiili  tlic  screw  provided  and  tiglrten  in 
place.  The  flow  meter  should  be  mounted  within  6'^  vertical. 

4.  Ttirj^  the  electronic  caiihratErr  and  sampling  pump  (?n. 
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X  Cv^ate  n  bubbie  iit  ihi:  bouom  of  the  ilow  chamber  by  presHing  Llic  bubble 
iniriate  buUtm.  Thp  bubble  LshtsLifd  rise  to  rlic  top  of  the  Oow  chumbor.  A  tier  (he 
bubble  runs  its  course,  the  How  rale  ii  shown  on  tlie  LEO  di^^play.. 

riLtn  tlie  flow  adjust  screw  or  knob  on  the  pin  tip  until  fhe  desired  How  riiEe  is 
aUtnued. 

7.  Kccc.ird  the  electronic  calibrator  How  ntlc  rcLidiiig  an{\  the  correspondEng 

rotameter  reading,  ha di cate  these  values  on  the  roLtimeLer  (slickei').  The 

rotameter  sbouid  be  iibic  to  w^ork  within  the  desired  t'h>w  range.  Keadings  can 
also  be  cnlibrjteLl  for  It)  enP  inci'ements  tor  Low^  Flow  rouimeter.s,  500  cm 
inLi-enients  for  rrsedlum  Qovv  |■o^alne^e^s  and  I  liter  inereincjUs  foj'  lugli  flow 
rotameters- 

8.  rerform  tbe  ealibralioit  (hr-eo  umes.  until  the  desired  Mow  rule  of"  5%  is  attained. 
Once  on  site,  ii  seeondary  cailbratoi^  i.e.,  rotajiKter  may  he  used  to  caiibrate 
sampling  pttmps. 

7.2.,^  CaiibE-adng  a  Personal  Sampling  Pump  vvIlIl  a  Rotanierer 

1 .  See  manufacturers  iniinLLul  lor  Rolanierer^s  Operadoiial  In?stiuetions. 

2.  Set  up  file  calibriitioi^  Iruin  a.s  .sitown  in  (Figuj'e  5,  AiipendiK  B)  using  a 
rotameter^  jiumplitig  pump,  and  a  j'epj’e-sentative  sampling  eas.'iettc. 

3.  To  set  up  the  calibration  train,,  attach  one  end  of  the  PVC  lufjiiig  ^approx.  2  fl)  to 
the  cassette  base;  atlaeh  the  other  end  of  the  tubing  Lti  ilie  inlet  plug  on  the 
pump.  .Anolher  pieee  of  tubing  is  attached  ti'-om  the  casseLLC  e^ip  to  the 
rotanneter. 

4.  AssenHile  the  Iraf^e  of  the  flow  meter  with  the  screw  lui^vtdcd  and  isglnen  in 
place.  The  tlcm-  meter  .should  be  mounted  within  {i"  wrtieal. 

5 .  T uni  Cb  e  sa  m]?!  in  g  pump  or . 

6.  Turn  the  dow  adjusL  .screw  (or  k[tob)  on  the  personal  ^^ampling  pump  until  the 
tl oat  bill  on  the  rEilunieLcr  is  lined  up  with  the  pre-calibrated  How  rale  value,  A 
sticker  on  the  rotameter  should  indicate  this  value. 

7.  A  veriftcation  of  cabbnation  is  getierally  pertbimed  on -site  in  Lhe  elcan  ione 
immediately  prior  to  the  xampling. 

73,  MeLeorology 

[t  is  reeoinnicndcd  that  a  meteoroiogicn]  slaiton  be  established.  If  possible.,  sample  uller  two  lo 
tSircc  days  of  dry  weather  and  when  the  wind  eondtLkjns  arc  at  10  mph  or  greater.  Record  wind 
speed,  wind  direction,  teiupcrnturc,  imd  pressure  in  a  field  logbook.  Wind  direct  ion  is  particularly 
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irnpurlLtnl  when  moniLcu  ini^  for  aibe&Eos  Oowiwiiid  fj'Ocn  i\  IIjiltlI  SLiurec. 

7 . 4  Am  hi  ciit  3  [im  p]  trig  Pioceclin'ea 

7.4-1  Pre-s  ile  Sii  i  [ipl  i]  kg  Prop^iiEili  c  m 

1.  JJcicrmtnc  Lhc  of  the  sampimg  efibil,  tluL^  .stiEtiplijiy,  nkcthods  fp  be 

eLiip]o>'ed,  and  the  tj'pes  and  ajiiOLiikls  of  equipmenL  tind  supplies  needed. 

2.  Obtain  iKceiisiary  stLirtpl  ing  uquiiimcnL  and  emsttre  it  h  In  workhig  order  and  ful  ly 
charged  { i  f  necessary). 

T  Perfnrnt  a  general  site  survey  prior  e6  site  entry  in  accoj'dance  witlj  ihe  siie 
specine  Health  and  Saictyplan. 

4.  Onee  on-site  the  ealibration  is  performed  in  tlie  clean  ;iOne.  The  etdibriicion 
procedures  are  listed  in  Section  7.2. 

5r  Alteir  calibi'ating  tlie  sampling  putnp,  mobili^^n  to  ilii;  sampling  loeatEOii. 

7.4.2  Site  Sampling 

1.  To  set  up  the  sampling  Lrain,  attach  the  air  intake  hose  to  tlie  cassiettc  base. 
Remove  the  cassette  cap  (Tugure  6  and  7,  AppendtK  B).  The  cassette  slioiild  be 
positioned  downward.  perpciidicLilar  to  the  wind 

2.  If  AC  or  DC  clccLriciiy  is  required  then  htni  it  on.  [f  used,  the  genera  Lor  should 
be  placed  Kl  fl.  downwintl  bom  the  sampling  pnnip. 

3.  Recan-d  the  f[>ll owing  in  a  fteld  logbook:  dale,  lirne,  location,  sanijile 
itlcntiti cation  mmibern  pitmp  luunber^  flow  rate,  and  cumulative  lijnc. 

4.  Turn  the  pump  on.  Should  inLenrLiucjiL  sampling  be  requiredn  :>umphng  fillers 
must  be  covered  Ijotwecn  active  pcrioils  tif  rumpling.  To  cover  tlie  Scimplc  filter: 
tnni  the  cassette  to  face  upward  place  the  cassette  uap  on  the  cassette, ^  temove 
The  inlet  plug  from  the  caaseue  cup,  aUach  a  rotameter  to  the  inlet  opening  of  the 
cassette  cap  to  measure  the  Ilow  rate,  turn  tdf  the  sampling  pump,  place  the  hi  let 
plug  into  the  inlet  opening  on  the  cassette  eap.  To  resume  sampling:  rcmiwe  the 
in  lei  plug,  Lum  im  the  sampling  pump,  attach  a  rotanieter  to  measure  the  Qow 
rate,  remove  the  cassette  enp,  lepltice  the  inlet  plug  in  the  c asset Lc  cap  and  invert 
the  eyssette,  face  dovvnvvnrd  and  perpendicular  to  the  wind. 

5.  Check  the  pump  at  sampling  mEdpoim  if  sampling  is  longer  thnn  4  liotirs.  11] c 
generators  may  uccd  to  be  regased  depending  ou  tank  size.  If  a  filter  darkens,  in 
appeak-ance  or  if  loose  dust  is  seen  in  the  fl]tei\  a  secotid  sample  should  he 
started. 
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6.  At  the  end  of  Lise  samplifig  period,  orient  the  gasselic  up,  lurti  ihe  pump  off 

7.  C^eek  the  How  raLo  ii\i  shown  Lti  Section  7,23.  When  .sLimpliiig  upen-fEicedn  the 

sampling  cap  should  he  replaced  before  post  vii3al?i^ating.  Use  ihe  cassette 
used  for  sssnipSing  ibr  prssl  LLillboliosi  (increase  dust/hher  loading  may  have 
altered  the  flow  rate. 

H.  Record  tile  post  flow  rate. 

9 .  3^  ceord  c  um  ul  ati  ve  time  or  run . 

10.  Remove  the  fubiiig  from  the  .sampling  cassette.  Stfli  bolding  tiic  eaa.setie 

Lipright,  replace  The  inlet  plug  on  the  caHKctLe  uap  atid  the  outlet  plug  on  the 
cELssettc  biise. 

7.4.3.  Post  Site  Siirnpling 

1 .  .Follow  handling  pj-oeeduros  in  Sectioii  3.2  steps  I  -d. 

2.  Obtoin  nn  clcetroiLic  or  lu^itd  copy  of  ineteorokvgieai  data  which  cjccun'ed  durijig 
tlie  sampling  eveUL.  Record  weatlier:  wind  speed,  ambient  Leoiperature,  wund 

’  direction,  and  precipitation.  Obtaining  weather  data  several  prior  to  tlie 

f?ani]Hing  event  can  also  be  lisefltL 

7.5  f  iidoor  S  amp]  irig  Procedures 

PCM  analytiiji  is  okclI  Lbr  indoot  air  samples.  Wien  anali'-sis  shows  total  fiber  count  above  tlie 
OSHA  action  level  0.1  O'ec  then  t  LM  tLl.S.  EPA's  Modifieti  Yaniatc  Meiliod)  is  used  to  identify 
nsbestos  from  non -asbestos  libers. 

Sampling  psimps  ?ihtJLi]d  he  placed  fouj'  to  five  feet  above  ground  level  away  trom  obslructions  thai 
tnay  influence  air  flow.  I  he  pump  can  be  placed  on  a  table  or  counter.  Refer  to  Table  2 
(Appendiii  A)  f[>r  a  summary  of  iiidtKjr  sampling  locations  and  ratirsnalo  Ibr  sclcclioEi. 

Indoor  .samp  I  ITS  g  ulili^.ts  high  flow-'  rates  to  hicrei^ised  sample  volurTies  (2000  L  for  PCM  and 
to  4200  I.  for  I’E'M}  in  order  to  obtain  low^er  detection  limits  below  the  sttiridard,  (i.e..  0.01  Pcc  or 
lower  fPCMJ  and  0.005  ^lrLLCLLii'cs.''cc  or  lo^veiTTHM])- 

7.5-1  A  ggressi  ve  S  li  i  npl  ing  Rrocedu  r^s 

Siiinpling  oquSpiTient  aL  flxcd  locations  mny  bail  to  detect  the.  presence  of  asbestos  tlbers. 
Due  to  I i Tinted  air  movecnent,  matiy  fibers  tnay  setfle  out  of  the  air  onto  tlie  floor  and 
other  ?iurfaees  and  may  riot  be  captured  on  the  filter.  In  tho  past,  an  S-ijour  Siunpliiig 
period  reconmrende;!  lo  cover  various  air  circulation  eonditiunj;.  A  quicker  £iud  more 
effective  way  to  eaplurc  asbe.stas  fibers  is  to  circulate  the  air  artifleially  so  that  the  fibers 
reniaiii  iiirbome  during  sampling.  The.  iestilT  from  this  sanijding  option  lyplflci  w-orst 
case  con di Lion.  'I'hii;  is  referred  to  as  aggrc-SSEve  air  sampling  for  asbestos.  Refej'  Co  Tabic 


MuckRockPost-Camp_April2019_000373 


STANDARD  OPERATING  PROCEDURES 


ASBESTOS  SAMPLING 


SOP:  2D15 

PACiF:  14  of  27 
REV:  U.O 

DATE:  I  1/17/94 


2  tbr  sample  !>tiiho]i  locations. 

1.  fk'fort  slEiniiig  liie  sumpling  ptimp-s,  forced  stir  [such  as  a  I -horsepower  lenf 
l>lowcr  or  lar^c  Ian)  agiiinsl  walls,  ceilings,  tloois,  ledges,  md  othei'  siiiTaccs  in  the 
rtHjm  Lo  initiEilly  dislodge  fibers  from  siirtaces.  This  sliovild  take  at  letisi  5  muuitcs 
per  lOnO  sq.  ft.  of  floor. 

2.  Place  a  20-inch  fan  in  the  center  nf  die  roum.  (Ursc  one  I’an  per  10,000  cubic  feet  of 
rooit]  space.)  Place  the  Ian  isn  slow  speed  rtnd  poiuT  it  tovwrd  the  ceiling, 

.T  Pol  low  proecdiircs  in  Section  7.4.1  and  7.4.2  fTum  off  the  pump  iind  then  the  tan(s) 
wIlCi!  Sampling  is  ciiniplctc. ). 

4.  Follow  handliiig  proGediiie&  in  Section  3.2  steps  1-4, 

CALdJLATlONS 

Tlie  sample  volume  is  calcul filed  froEi]  ihc  average  ilow  rate  id'  the  i^mnp  multiplied  by  the  nuinher  of 
tninutes  the  pump  was  nitiEiiJig  (volume  =  flow  rate  X  lime  in  minutes).  Tlie  sample  volume  sliould  be 
submitted  to  the  laboratory  and  ideuLiricd,  on  the  chiiin  of  [;naTo[ly  for  each  sample  (zeio  foi'  lol^  field  and 
trip  blanks). 

rhe  coficontration  result  is  caleiilated  using  the  sam]?le  Volume  and  the  numbers  of  ashesiotfi  structures 
reported  after  the  application  oftlie  clusier  a.nd  malri?;  eoimfing  criteriti, 

9.0  OUALi  rV  AfiStJKANCli/QUAl.fry  (’ONTROE. 

Fo11l}w  all  Q.'VQf]  rcquircmenls  from  the  laboratories  as  well  as  llie  aEialytical  Enethuds. 

9.1  T  R  M  Reqn  iremeivts 

1 .  Exajuiiie  lot  blanks  (o  deierintne  the  background  ashes uis  stniclsirc  cumrentration. 

2.  Examine  Held  blitnks  to  determiue  whether  there  is  conUj  ini  nation  by  extraneotts  iisbesLos 
Etructin'es  duj'iug  speciEnen  pi  cpui  alion. 

j.  Examine  of  hibEiraiEiTy  blanks  to.  determine  if  contamination  is  being  iEiUmluccil  during 

endeal  phases  of  the  Inboratofly  program. 

4.  To  <]erermi]ie  if  the  laboratory  can  salLslaclofily  fiEtalyze  samples  of  known  asbestos 
slructure  coiicentratioiiSj  reference  filters  si  nil!  be  examined.  Reference  hlfers  should  be 
maiutaiued  as  ptU'E  of  die  l£ibo]'a  lory's  Q  mi  lily  Assnianec  program. 

5.  To  Erunimixe  .subjective  elTccts,.  some  specimeus  should  he  recounted  by  a  Eliffercut 
mieroseopist. 

f>.  .A^besios  laboTiuoTics  .shall  be  accredited  by  the  Miitioiml  VotuuLary  Laborntory 


MuckRockPost-Camp_April2019_000374 


STANDARD  OPERATING  PROCEDURES 


ASBESTOS  SAMPLING 


SOP:  201? 

PAGE:  15  of  27 
REV;  0.0 

DATE:  ]l/t7W 


Accrtsditaticjn  PiTjgrarri. 

7.  At  This  time,  perfarmanco  LivakmtiutJ  samples  tbi'  in  liir  arc  noL  iivaiinhle  foj' 

Ren^ovjil  Piogram  Aativitic.s. 

9.2  PCM  R^quircn^ents 

1.  HxaTTiinc  trcTbretice  slides  of  known  concculTniujii  Lo  detertnine  the  ciinilyst's  ability  lo 
satisfactorily  coiinl  fibers.  Refeieiice  slides  shtmld  be  mfiiiitaiLied  as  piirr  of  the 
Inboiaiory's  qiialily  asisurancc  program. 

2.  Fxaniinc  ileld  blanks  to  detormiiK  if  There  ifj  coiuaniiLiatsoii  by  exTianeous  stmemiies 
during  sample  liaridling. 

3.  Sonic  .samples  should  be  rcltibeled  then  submitted  [or  LouriLirig  by  ttie  same  analyst  to 
determine  possible  bias  by  Lhe  suialysT. 

4.  PaiticipaT.ion  in  a  prohtcicncy  icsLiiig  program  such  as  the  AJHvV-MOSlI  proficiency 
analytical  testing  (P.A1’)  program:. 

I  iU)  DA  ['A  V ALl  D ATION 

■RjesulLs  of  quality  control  samples  will  be  cvahisiLed  for  contamination.  This  inlormaLion  wilt  be  uliiized  to 
qualify  the  environmental  .'iai  nplc  residts  accordingly  with  the  projeefs  data  qLiatily  objectives. 

11.0  HEALTH  AND  SAFETY 

Wheel  vvorking  with  potenlially  hazardou.s  matcHalSj  follow  IJ.S.  HP  A,  OSH. A,  and  corporate  health  and 
safety  proceduics.  Mtirc  speeiftCAlly,  whcti  enlering  nn  ndknowm  situaiion  involving  asbestos,  a  powered 
air  pLififying  respirator  (PAPR)  (lull  [hee-piecej  is  tiecessaiy  in  conjunction  with  liEPA  filter  cartridges. 
See  applicable  regulations  tor  act  loti  level,  PLL,  TLV,  etc.  Tf  i>reviuLis  saiiiplitig  indicates  asbestos 
con ceun'alioiis  are  below  personal  health  and  safety  levels,  then  Level  D  personal  protection  Is  adequate. 

I2.Q  REl-LRLNCLS 

1.  IZiivironmcntiil  Asbestos  A-SseSimctil  Manual,  Superfund  MoibiHl  for  the  Detenu  illation  of 
Asbestos  in  Amhiertl  Aii\  ParL  1:  Method,  EPAL'i4(),^2-9(y(’KJ5a,  May  1990,  and  Part  2:  Tecluitcal 
Backgiound  Document,  LiPA''540.'''2-9U.'0D5bt  May  [990. 

2.  -Vlethodolo^y  for  the  MeasLurcTiicnl  ijf  Airborne  Asbestos  by  Hleetron  Miero.‘;cop>^  EPA's  Report 
No.  6{i-02-3266.  1  984,  G.  Yamale,  S.C.  Agarwah  and  R.  D.  Gibbim^i. 

7>.  National  Insritnle  for  Occupalioriiil  Safety  and  lies  1th.  NIQSH  Manual  ol'  Analytical  Method. 
Third  Edition.  1987. 

4.  11. S.  Eiivironmentd  Prolcction  Agency.  Ctalc  of  I'edci'al  Regulations  4(J  CPR  76.3.  .luly  1,  V)^7. 

Code  of  Federal  Regulalioiis  40  ChK  763  AddeEiduni.  October  W,  19H7- 
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5,.  U,S.  Kiivluinmgntal  Protcctror  Agency.  AsbestOS<.'omilitling  Mutenulii  in  Schools;  Finiil  Rule 
ainIMoticc,  52FE14I826, 

6 .  Occupfiii  on  a  I  Sii  fciy  and  Hca  I  ih  Adm  ini  strati  tni .  Code  of  Fed  eral  Regu  la  tion  s  2  D  C  F  W.  1 9 1 0. 1 !  H )  1 . 

Washington,  17.C'.  1987. 
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TABLE  1, 


SAMPLE  STA'l’IOKS  FOR  OUTHOOR  SAMPLING 


Sample  Station  Location 

Sample  Numbers 

Ratioiiale 

Up  w  ind-'H  eck  grtm  n  J  ■  ^  ■’ 

Uoliecl  a  minimum  nFlwu  simultaniMjuf^ 
□pviTnd-'biickjjnmnd  wmiptcs  W'"  apjjil  from 
die  prevai  iing  lines. 

Est-’shli&hes  background  fiber  leveis. 

Downwind 

Deploy  a  miijiumm  of  3  samptlng  sUiliun.si 
in  lL  fJ^C)  ttcgrcc  arc  downwind  froDi  the 
sonree. 

Indicates  il' asbestos  is  leaving  the 
site. 

Site  Representative 
and/of  Wofftf  Ca;ic 

Obtaits  otie  site  repi'cseEitative  sample 
\viEieli  ;;Ijows  average  eoiidLiiuti  ^jfi-siite  or 
ijbtaEn  worst  ease  sample  {oplional}. 

Verify  and  conlhmaEiy  coni] mi  and 
documcfiL  Selection  of  proper  levels 
of  worker  protection. 

Mnic  Ihiin.  one  bitb^rnunJ  slncion  niiiy  hi:  refill irt'd  il'tlTic:  ■rii  tj’inatcs  from  different  sources. 
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Sy\MPLE  stations  por  indoor  sampling 


SEimplc  St£iiljo!i  Location 

Ssinple  Numbers 

Rationale 

Indoor  Siiinpliiig 

It  work  site;  is  n  singlL':  roLjrii.  disperse  5 
StUnplcfi'S  throiighiiiil  llic  rooria. 

irthe  work  sire  coiitjiins  up  U.i  rcKHns,  place 
at  IcasE  one  sampler  in  eacli 

If  tbe  woj'k  site  eon  lain  s  mtjre  iliaii  5  riH^mSj 
select  a  representative  sample  oflJn:  riHims. 

E-gtab  1.1  shes  reprcseii  lati  ve  slu  up]  es 
ii'om  a  liomogeneoLis  ai'ca. 

IJf]  vvi  ti  d’T3-£ickground 

If  outside  sources  arc  sui^frectedn 
deploy  a  minimum  oE‘lwo  siniullaTseous 

11  pwETi d.%iel.r git jund  samples  apart  from 

the  prevail  irg  wind  lines. 

Establish  whclticr  ind-ix^r  asbestos 
con eentrnt inns  are  coming  from  an 
outside  siiurce. 

Worst  Ca.'ic 

Obiaiti  one  worst  case  sample,  i.c.,  aggressive 
sampling  [optional). 

Verify  and  continually  continn  and 
dociitnent  select! cu  of  jiropcr  levels 
of  worker  protection. 

MuckRockPost-Camp_April2019_000379 


STANDARD  OPERATING  PROCEDURES 


ASBESTOS  SAMPLING 


SOP: 

PAGH: 

RtV; 

DATE; 


APPENIJIX  li 

Kiifurcij 

Novetn(>er  1994 


2015 
20  of  27 
0.0 
11/17/94 


MuckRockPost-Camp_April2019_000380 


STANDARD  OPERATING  PROCEDURES 


ASBESTOS  SAMPLING 


SOP: 

PAGE: 

REV; 

DATE: 


riGURE  1.  Trail  smsssiyn  FJtigtrgn  Micrywtcipy  Pi  tier  Cassette 


2015 
21  of  27 
0,0 
ll'17..''94 


MuckRockPost-Camp_April2019_000381 


STANDARD  OPERATING  PROCEDURES 


SOP:  2015 

PAGB;  22  of  27 
RnV;  0.0 

DATE:  11/ 17, ■■94 

ASBESTOS  SAMPLING 


KK.iORK  2.  Phiise  Ccjitra&t  Microscopy  Filler  Cassotio 


EXTCNSItIN  COWL 

0.6  —  1.2  um  PORE  MCE  ^LTER 

SUPPORT  PAD 

OUTLET  plug 
CASSETTE  BASE 
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2015 
23  of  27 
0,0 
I  l/'i7/0<:i 


MuckRockPost-Camp_April2019_000383 


STANDARD  OPERATING  PROCEDURES 


ASBESTOS  SAMPLING 


SOr:  2015 

PAGE:  24nf27 

REV:  0,0 

DATE:  11/17/94 


FIGURE  4.  Calibrating  a  Rtitaimeter  with  a  Oiibble  Meter 
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I'KjURE  5.  Calibrating  a  Sampling  Pump  with  a  Rotameter 
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i'KilJUli  6.  lArsnniil  Sampling  Train  for  Asbestos 


OUTLET  PLUG 
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FKjUKK  7,  High  rimv  Sampling  Train  lor  AsbeslOS 
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6.0 

RLAOl 

!lN  I  S 

7.0 

PROCEDURE. 

7.E 

NiLti[>]ial  Weathcv  Serv^ice 

7.2 

Natioiial  Climafic  Daca  Center 

73 

Accu- WeaHi  er'a  Accii  -Data/ Wealii  er-  B  tic  I' 

7.4 
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7.5 

Neighboring  Jndaah-ial  Facilities 

7.6 

Data  Storage 

8.0  CALCULATIONS 
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12-0  REFERENCES 
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1 . 0  SCGP  AN  D  A  P  PL  E  C A  TTQN 

rJic  ijbjeoUve  of  This  Standird  Opcr^iLing  Procedure  (SOP)  h  to  dcJinc  llie  pi'otocol  for  retrieving 
meleorologlcai  itifoi’Jiialioii  to  be  an  in  puls  to  categorize  on-site  field  tonJtlitwis  in  "real-tEiiiie.'' 

'I'liis  SOP  is  applictible  to  all  field  aciLvilies  wliicli  involve  the  coUcelion  of  ejiviroiimeiind  diitu  or  whieh 
incliitlc  activities  tlisT  expose  workers  ui  eliEiiate  reJated  stresses. 

This  SOP  is  nol  intended  to  cover  all  possihle  molcorological  data  retrtoval  venues.,  biil  to  describe  several 
of  Those  whieh  are  leadily  available  To  ERTi'SRRAS  personnel. 

Tliese  are  standard  ii.i:  ,,  L^piealJy  applicable)  operating  proeudLLres*  wliich  niay  be  viiried  (jt  elianged  as 
reqiiu'ed,  dependent  upon  ^ile  eonditionSj  cqiiipmenl  (cmitaLiun.s  or  limitations  imposed  by  Lbe  proeedure. 
In  alJ  m stances ^  tbe  nltimiite  proDedLires  etnploy'ed  sIhiuIJ  be  doeLiiTientcd  and  associated  with  ihu  final 
report, 

Mention  of  trade  names  m  eornincrcial  products  does  nol  coriSLltaTc  U.S.  Envijonimenlal  Protect  loti  Ageticy 
(U.S.  EPA)  ejidors^me-nl  or  reeormneiidation  for  use. 

2.0  METHOD  SUMMARY 

'ihere  are  several  sources  of  meteorological  data  aval  table.  In  praclicc,  more  than  one  source  shtadd  be 
accessed  to  ensure  (a  degree  ot)  rcliabilltyf  in  tlie  deaf  a.  Sources  (d'meteoi'oJogioal  data  include: 

•  On-Site  Meteorological  Data  Acquisition  Systems  (OMD.AS) 

•  National  Wontber  Service  (NWS)  and  Other  Governmental  Services 

•  Aii'ports 

•  Neighboring  Induslrial  I'aci lilies 

•  Public  Bulletin  Boards 

Prior  to  site  activities,  field  pei'soimel  nre  expected  to  contact  and  to  be  familiar  with  the  avenues  of 
obtaining  [iideorologieal  information.  A.  more  detnital  desenption  is  provided  in  Section  7.D  of  this  !vOP. 

3.0  SAMPLE  PRESERVATION,  GQNI'AiNERS.  llANDl.tNG,  AUD  STORAGE 

Tiiis  section  is  not  applicable  to  this  SOP, 

4.0  INTERf ERENCRS  AND  PO'J  ENTIAL  PROBLEMS 

Tlterc  is  no  cheiuLcnl  mterfereuces  for  this  procodui'c;  however,  the  ijLStrinnentntion  is  Ihigile  and  there  ib  a 
chaiice  of  break?igc. 

.0  EQl  JlPNfENT/APPAR  ATI  JS 
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Necesaary  cqitipjiienl  fuj'  the  OMDAS  ik  m  RRT.’'SF.Ry\S  SOP  1 20^  Reniofi;  MeteoroJogital 

Slatioci.  CorFLpiiler!ii  cuniiecLed  Iti  phorc  modems  sire  required  to  access  pubilc  bidiettii  bc>£irds. 

6  0  RKACiFNI’S 

This  section  iy  uiy[  applieiiNc  to  this  SOP. 

7.0  PROCEDURE 

'i'hi.s  actLion  dih:ctissc.s  ihc  meLlnals  ot"  rctrj-i;viii;|!  nieLocirologital  diiTn.  Tills  SOP  does  Jiot  [ia-L  all  of  the 
mcthfKls  of  meteorological  d^ita  rotrieval,  but  tt  does  provide  siifficietit  in  formal  ion  to  oblaLi^  dalii  Irojn 
various  .sourees,  Diesc  iiddri™iion  sources  slionld  be  checked  prior  to  die  site  operatirniji. 

An  excel [eiir  source  of  meteorotogical  data  is  provided  by  an  {>MDAS.  An  OMHAS  provides  the  site 
personnel  with  easy  access  to  nieteoroJogEcaJ  i ti fort] la lion  und  inlurms  site  workers  ol  local  conditions 
wlien  the  site  environntetU  differs  from  .surrounding  Lirens.  In  addition  to  on-stte  ineasiirenteiils, 
meteorological  conditions  shotiid  be  obtained  by  an  outside,  reiiahle  source.  These  sources  may  include: 

*  Nat j  01  la  I  W  eathcr  S  erv  ice  ( N  W 

*  National  Climatic  Data  C^enLer  (N{]DC) 

*  Actu-WeallLci-'s  A  ceu- Access 

♦  Weather- Brief 

♦  Major  t^ity/AirporL  Data 

•  Ketgli boring  fndustiial  Facilities 

7. 1  Kntional  Weatliei'  Service 

The  local  NWS  offices  are  li-sted  in  the  "Blue  Pages'"  (GoverncticnL  Agencies)  in  the  phone  book. 
If  they  are  not  listed  sepai'ately,  the  nitmber  can  be  found  under  the  Departjncnt  of  Conninerce. 
The  NWS  hen dqtia tiers  is  in  Kansas  City  and  can  be  reaclicd  at  1510  Hast  RannisTer  Road, 
Building,  I  Kansas  City,  MO  64131  fSl6-‘)36-79^.^}.  dhey  will  provide  Id ephnne  numbers  for 
other  local  or  regional  NWS  ofijcc^i. 

'typical  dalti  which  should  be  nhlaincLl  inelutles  surface  temperntiire,  bammetfic  pi'essuvc,  wind 
speed  and  wind  direction.  At  times  it  may  be  necessary  to  obtain  upper  air  mrormatitjn  which 
includes  cciliug  height,  cloud  cover,  and  upper  level  wind  speed  stid  direct  ton.  The  NWS  also  has 
access  to  radJiv  darn  wltich  may  provide  usehtl  information. 

7.2  Natiojial  CJliinatic  Data  Center 

Tire  NCDC!,  iu  Asheville  NC!,  offers  hi.storlcal  rneieorn logical  data.  The  hourly  data  is  provided  lJ] 
one  year  segments,  ajid  is  stmiltLr  to  that  prtfvidcd  hy  the  NWS  (ban  ing  the  radar).  Tlie  data  is 
era  coded  differcjslly  than  llsat  from  the  NWS,  but  a  separate  file  including  tlieii'  format  is  provided, 
flee  the  StiRAEs  nleteoralogists  fiir  more  infnrination. 

7.3  Accu-Weathcr^s  Accii-Dara'W''eather-Bjief 

ERT/SERAS  cuiTetilly  subscril^os  to  i\  ctMTHiiunicatitsii  so Q ware  link  to  Wcrithcr-Rrief,  Inc.  '[‘he 
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DATE:  |2/()4'94 


link  attaches  users  to  a  direct  acccHs  i^r  menu  driven  bulledn  bpiaid  that  provides  sever  ill  types  of 
Tnclcoralogical  data,  including:  hourty  ohservatiorLS,  slvoii -range  forecasts,  lijng-irange  forecasts, 
radar  inforanation,  nnd  satellite  tiaia.  I’o  aeeossi  data  foi'  a  specific  location,  the  user  must  provide  a 
Lhree-leLLor  Station  identifier.  TJic  hourly  tihsorvation  data  {preferred  for  mcnloling)  is  upilated 
conLin.uouHly.  Sevonty-two  hottis  of  archived  hourly  data  is  avfiilnble.  Other  soil  ware  liraks  are 
a%^ailablc.  Ojie  such  software,  AceiE-Weatiser's  Accu~E3atia  may  be  subseribed  Lc>  on  a  bi-atiEUtnl 
bafiis. 

7.4  M  a]or  C  ily/ A  i  rport  Weather  ( Weath  cr-Bii  ef) 

Ciiirent  weJitheT  etinditicriis,  as  well  as  force  nst  infi?rmiiLion  ean  bu  accessed  by  dialing  1  *^0(J-WX- 
BRIEF.  Identity  yourself  as  a  U.S.  LPA  conrnactor  and  lcH  die  operator  the  city(ieg)/a]i£a(5)  tor 
vvhicli  yon  wanr  intbrmaLioji. 

7.5  Neighboring  Indiistrjnl  Eueilitie?^ 

Some  facilities  have  their  own  OMDAS  which  are  cheeked  monthly  for  statistical  errors.  These 
sites  offer  good  daLa  for  dispei'slon  Jiiodels  which,  may  re(i[iiire  a  nteteorologtcal  history.  To 
receive  copies  of  their  wcaLher  data,  iiitei'ested  parties  sshoukl  coniaci  the  plant's  facility  [nanager 
or  tlie  local  air  manngemcnL  ageuey.  Maciy  facility  maj^agei^  will  provide  copies  of  the  data  at  no 
charge.  Local  air  msmagemenL  agenoics  jnay  be  able  to  provide  itiforiviatioti  regarding  tlie  qtinlity 
of  tneteorologicnl  data  available  at  facilities  witliin  their  <listrieL.  lice  Lite  SFRAS  meteorologists 
for  more  infoi  mation. 

7.6  Data  Stornge 

Preservation,  handling  and  Alorage  of  (he  OMDAS  data  is  discussed  in  Li  K!  VS  ERAS  SOP  #2120, 
Remote  MeteorologEcal  Station.  Meteorological  data  obtained  during,  or  for,  field  activifies 
should  be  suned  on  magnetic  media  wfiich  is  labeled  to  include: 

Name  of  site 

*  r)nte[s)  tliiLa  were  collected 

*  S]3ecific  in  tbrma.ti on  collected 

A  copy  ofihis  iiilormaliffn  shoLtld  be  provided  to  the  SFR.AS  rneteot'ologicol  and  tnodeling  Htaff 
for  hitiire  use. 

8.0  t:AU:ULA'TlONS 

The  OMDAS  is  a  direct  reading  device  which  provides  %vind  ilow  pariimeters  (such  as  wfiid  spec[i,  wind 
direction  and  temperature^  Specific  OMDAS  cnlibration  and  eaSculatious  are  av-ailable  in  ERT-'SRRAS 
SOP  ^2120,  Remote  MeLenroiogtcal  Station. 

9.0  QUALITY  ASSUKANC:ti..'()UALITY  CONTROL 

Before  begiiinmg  site  activities,  Tsisk  Leader, s  ai'e  responsible  for  accessing  the  meteorological  seiTice 
eJcMvest  to  the  plaiined  site.  In  addition.  Task  Leadei's  should  fimiiliari^e  LliemseJ  ves  with  the  proper  use  and 
acquis  it  ion  of  data  from  the  OMDAS.  Periodic  checks  should  be  made  evejy  two  hoLirs  wifh  the  local 
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VVL\-Lther  service  Id  ensure  insirument  l  eliEil-jility  Find  worker  safety. 

In  EiclcJiticm,  the  following  geaieral  qiiaJily  assuranee  proeediires  apply; 

1.  All  data  tnust  be  due u [denied  on  field  diita  sheets  or  wiTliiii  site  logbooks. 

2.  All  iastrumeiitaticiin  nuisl  be  upeniled  in  aeeordimee  with  operating  instructions  as  supplied  by  the 
jTiaiULraeLUTcr,  unless  otherwse  specified  in  the  work  plan.  Cquipmenl  eheekotil  and  eEillbration 
aeiivilEes  must  [.iccnr  prior  to  sanipling.'operatloji  acid  they  rrsusL  be  dgeuTnertec!. 

ICi.O  DATA  VAldDATlON 

Data  valid  at  ion  is  made  possible  by  cheeks  through  several  sources.  See  die  SERAS  meteornloi,usLs  for 
further  inforTiiaLion  and  assistance. 

]  1  A)  HKAl.TH  AND  SAFETY 

Physical  hai^ardK  of  Lise  OIVIDAS  may  be  avoided  by  securing  llie  cablets  Irnm  ihc  probes  and  the  anteiuia 
will)  ii  velcro  tic  as  tlcscribcd  in  ERT/SEEL:\S  SOP  #2120,  Rctnotc  MeLeoToloijiea]  Station. 

Wien  working  with  potential  hazaj'dous  jnsicrials,  follow  Ti.S.  HPA,  OSJTA  and  corporate  hcaldi  and 
safety  procedures. 

12.0  REFERENCES 

This  .‘ieetitjn  nut  appheable  Icj  this  SOP. 
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ELEMENTS  by  ICP  7300 

(Nitric/Perchloric  Acid  Ashing) 

MW;  Tabte  1  CAS:  Tabfe  2  RTECS;  Table  2 


METHOD:  73 Oa,  Issje  3  EVALUATION;  PARTIAL  Ifisuo  1:  15  August 

is  March  2003 


OSHA;  Tabled  PROPERTIES:  Tablet 

KIOSH:  Table  2 
ACGIH;  Tab|£»2 


ELEMENTS:  aluminum* 

calcium 

larhtiianuiri 

nickel 

grrantium 

tungsten^ 

antimony* 

chfomium' 

Ihhiurn* 

potassium 

tetluHum' 

vanadium* 

arisonic 

cobalf 

rnagrissium 

phosphorus 

tin 

yitEfium 

tiarium 

copper 

manganese* 

sefenturn 

thallium 

zinc 

beryllium* 

iron 

molybdenum' 

silver 

titanium 

ziEconiur^i* 

cadmium 

iead" 

‘Some  compounds  of  tfiese  elat’n&nts 

require  special  sample  1r(5iitmeri[. 

SAMPLiMiS  MEASUREW1ENT 


SAMPLER: 

FILTER 

(0.8-pm,  cellulose  esier  rriembrane.  or 
S.O-'^m  polyvinyl  thiorldti  membrane) 

TECHNIQUE: 

INDUCTIVELY  COUPLEl?  ARGON 

PLASMA,  ATOMIC  EMISSION 
SPECTROSCOPY  (ICP-AES) 

FLOWRATE: 

1  to  4  b'mrr^ 

ANALYTE: 

atemonts  above 

VOL-MIN: 

■MAX: 

Table  1 

Table  1 

ASHING 

REAGENTS: 

cunc.  HNO,/  wnc.  HCiO,  (4:1),  5  ml; 

2mL  incrertients  added  as  needed 

SHIPMENT: 

routine 

CONDmONS: 

room  terriperature.  30  min;  tSO  ’’C  to  near 

SAMPLE 

STABILITY: 

Stable 

FINAL 

SOLUTION: 

dryne:?? 

4%HN03.  1%  HClO^s  25  rnL 

BLANKS: 

2  to  10  field  blanks  per  set 

WAVELENGTH: 

depends  upon  element;  Table  3 

ACCURACY 

BACKGROUND 

CORRECTION: 

!>pecir^l  wayaletTglh  shift 

elements  in  4%  HNO„  1%  HaO, 

RANG  E  ST  U  DIE  D :  nOt  d  et^^rm  in&d 

CALIBRATION: 

BIAS: 

not  detarmined 

RANGE: 

varies  with  elemeril  [1] 

OVERALL  PREC 1  SION  (S,, }:  no1  determ  in  ed 

ESTIMATED  LOD:  Tables  3  and  4 

ACCURACY: 

nol  determinBd 

PRECISION  (3): 

Tables  3  and4 

APPLICABILITY:  The  WDfking  ranye  of  this  mifilhort  la  0.005  to  2.0  mg.-hi"  for  each  In  a  SOO-L  air  sample.  This 

simuUSFienua  ctDincRtal  analysis,  nol  comfjrjund  ap-scific.  Verify  that  the  types  of  compounds  in  ihcsarr pies  are  soluble  with 
the  ashing  procedure  seleoted. 


INTERFERENCES:  Speolriil  interferences  are  the  prin’iary  tnterferencos  finoountered  m  ICP- AES  analy&is.  TJitJsa  aro 
minimized  by  judiefous  i/i^^va^&ngUh  selection,  inlerelemert  ooneelion  friclors  and  background  correction  [1-4]. 


OTHER  METHODS:  This  issue  updates  issues  1  and  2  of  Mothod  7300.  which  repJacKJ  P^CAM  351  p]  for  trace  elements. 
Flame  alomii':  absorption  spectroscopy  (e.g.,  Melhcds  70XX)  is  an  alternate  analytical  teohniqufi  fo^  many  of  tliese  elements. 
Graphite  furnace  AA3  (e.g..  7102  for  Se.  7^105  for  Pb}  la  more  sensi&ve. 
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REAGENTS: 

1.  Nlt^c  ac^o  cone.,  ultra  pure. 

2.  Perchloric  acid  (HCIO^),  cone.,  ultra  pur&.* 

3.  Ashing  acid:  4:1  (v/v)  HKlO^iHClO^.  Mix  4 
volumes  cone.  HNOjWJjh  1  volume  cone. 
HCJO^. 

4.  Calibration  stock  solu Lions,  1000  pg/mL. 
Commercially  available,  or  prepared  per 
instrument  man  uTactu Tor's  recommeridalbn 
(see  step  12). 

5.  OifiJtion  aetd!  4%  HNO3.  1%  HCtO^.  Add  SO 
mL  ashing  acid  to  600  mL  water:  dilute  to  1  L. 
Argon. 

7,  Dislilled, deionized  water. 


^  See  SPECIAL  PRECAUTIONS. 


EQUIPMENT: 

1.  S-ampLor;  cellulose  ester  membrane  filler, 
O.S-pm;  poro  size:  or  polyvinyl  chloride 
membrane,  5.0-pm  pore  sizo;  37-nnm 
diameter,  in  oo&selle  filter  holder. 

Z.  Personal  sampling  pun  p,  1  to  4  L/min,  with 
flexible  connecting  tubing. 

3.  Indoctfvely  coupled  pEasma-atamic  emission 
spectromeler,  equipped  as  specified  by  the 
manu.racturer  for  analysis  of  elements  of 
interesL 

4.  Regulator,  two-stage,  for  argon. 

5.  Beakers.  Phillips.  lZ5-mL.  or  Griffin,  SO-mL, 
with  watchglass  covers.^* 

6.  Volumetric  flasks.  10-,  25-.100-mL.,  and  1-L** 

7.  Assorted  volumetric  pipets  as  needed."^* 

6.  Hotplate,  surface  temperature  150  "C. 

Clean  ali  glassware  with  cone,  nitric  acid 
and  rinse  thoroughly  in  distiiled  water 
before  use. 


SPECIAL  PRECAUTIONS;  All  perchloric  ^cid  digestions  are  required  to  be  done  [n  a  perchloric  acid 
hood.  When  working  with  concenlratfid  acids,  wear  protective  clothing  and  gloves. 


SAMPLING: 

1 .  Calibrate  each  personal  sampJing  pump  with  a  representative  sampler  in  line. 

2.  Sample  at  an  accurately  known  flow  rate  between  1  and  4  L.^nin  for  a  total  sample  of  200  to  2000 
L  (see  T e  h(e  1 )  for  TWA  m  eas  urem  ents .  Do  not  exceed  a  fifler  laading  of  ap  proxim  ately  2  m  g  tota  I  dust. 


SAMPLE  PREPARATJON: 

3.  Open  the  cassette  filter  holders  and  transfer  the  samples  and  blanks  to  cigan  bgakers. 

4.  Add  5  mL  ashing  acid.  Cover  with  a  welchgtass.  Let  stand  30  min  at  room  tom  peraturg. 

NOTE:  Start  a  reagent  blank  at  this  step. 

5.  Heat  on  hotplate  (120  X)  until  ca.  0.&  mL  remains. 

NOTE  1:  Rgcgvgry  of  lead  from  some  paint  matrices  may  require  other  digestion  techniques.  See 
Method  70S2  (Load  by  Flame  AAS)  for  an  alternative  hotplate  digestion  procedure  or  Method 
7302  for  a  microwaVR  digasticn  procedure. 

NOTE  2:  Some  species  of  At,  Be,  Co,  Cr.  Li,  Mn,  Mo.  V,  and  Zr  will  not  be  completety  soJubilized  by  this 
procedure.  Alternative  solubilization  tochniqugs  for  most  of  these  etements  can  be  found 
etse whe re  [5-1  0] .  For  exa rn pie,  aqua  regia  m  ay  be  r^eeded  for  Mn  [5.12]. 

6.  Add  2  m  L  ashing  acid  and  repeat  step  5.  Repeal  (his  stop  until  the  solution  is  clear. 

7 .  Rem  ove  watchg lass  and  rinse  into  the  beake r  with  disti  Kod  water. 

&.  Increase  the  temperature  to  150  “’C  and  take  the  sample  to  near  dryness  (ca.  0.5  mL). 

&.  Dissotve  the  residue  in  2  to  3  mL  dilution  acid. 

10.  Transfer  the  solutions  quantitatively  to  25-mL  \/olumetric  flasks. 

1 1 .  Dilute  to  volume  with  dilution  acid. 

NOTE:  If  more  sensitivity  is  required,  ttie  final  sample  volume  may  be  held  to  10  mL. 
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CALIBRATION  AND  QUALITY  CONTROL: 

12.  Calibrat0  tho  spQctromctcr  according  Lo  the  manufaotiJiTQrs  recommendetions. 

NOTE:  Typically,  anccid  blank  and  1.5  fjg/nn  L  multielomcnt  working  standards  are  used.  The  following 
multlelennenL  connblaations  ara  chemically  compatible  In  HNOj/l^  HCIO4- 

a.  Alj  As,  Ba,  Be,  Ca,  Cd,  Co,  Cr,  Cu,  Fe,  La,  In,  Na 

b.  Ag,  K,  Li,  Mg,  Mn,  Ni.  P,  Pb,  So,  Sr  TL  V,  Y,  Zri,  Sc 

c.  Mo,  3b,  Sn,  Te,  Tl,  W,  Zr 

d.  Acid  blank 

13.  Analyze  a  standard  for  every  ton  garnplee. 

14.  Check  recoveries  with  at  least  t'/vo  spiked  blank  filters  per  ten  samples. 


MEASUREMENT; 

15.  Set  spectrometer  to  conditions  specified  by  manufacturer. 

16.  Analyze  standards  and  samples. 

NOTE:  If  the  values  for  the  samples  are  above  the  range  of  the  standards,  dilute  the  solutions  v;ith 
dilution  acid,  roanalysie  and  apply  the  appropriate  dilutian  factor  in  the  calculations. 


CALCULATIONS: 

17.  Obtain  the  solution  con  cent  ration  a  for  the  sample,  Ca(yg/nfiL),  and  the  average  media  blank,  C^f^g/mL), 
from  the  instrument. 

la.  Using  the  solution  volumes  of  sample,  V^(mL),  and  media  blank,  Vt{mL),  calculate  the  concentration, 
C  [mgym^J,  of  each  element  in  the  air  volume  sampled,  V  (L): 


c  = 


ChVb 

V 


NOTE:  |jg/L  =  mg/m^ 


EVALUATION  OF  METHOD: 

Isauae  1  and  2 

Method,  7300  was  originally  evaluated  In  1931  [2,3].  The  precision  and  recovery  data  w^ere  determined  at2.G 
and  1000  pg  of  eachelemunt  persample  on  apiked  filters. The  measurements  used  for  the  method  evaluatton 
in  Issues  1  and  2  were  determined  with  a  Jarrell-Asli  Model  1160  Inductively  Coupled  Plasm;^  Spectrometer 
operated  accorciing  to  rnaiiufacturer's  instructions. 

issue  3 

In  this  updatG  of  KIOSH  Method  7300,  the  precision  and  recovery  data  wera  determinod  at  approximately  3x 
and  ^0x  the  instrumental  detection  limits  on  commercialty  prepared  spiked  filters  [12]  uaing  25.0  mL  as  the 
final  sample  volume.  Tables  3  and  4  list  the  precision  and  recovery  data,  instrumental  detection  limits,  and 
analytical  wavelengths  for  mixed  cellulose  estorjMCE}  and  polyvinyl  chloride  (PVC}fllters.  PVC  Filters  v/hich 
con  be  used  Fortotal  dustmeasur^irierts  and  tl^en  digested  for  motals  mfiagurem  enls  were  tested  andfound 
to  give  good  results.  The  vgluea  In  Tables  3  and  4  wore  determined  wllh  a  Spectro  Analytical  Instruments 
Model  End  On  Plasma  (EOP)(axial)  operated  accc:-dlrig  to  mariufacturer'a  instructions. 
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TABLE  1.  PROPERTEES  AND  SAMPLING  VOLUMES 


Protaerties 


Elemerit 
bo  I) 

Atomic 

Weight 

MP,  '■C 

Silver  (Ag) 

107.57 

961 

Aluminum  (Al) 

26. 5S 

660 

Arsenic  {As) 

74.92 

617 

Barium  (Ba) 

137.34 

710 

Berylliunri  (Be} 

9.01 

1273 

Calcium  (Cs) 

40.08 

S42 

Cadmium  (Cd) 

112.40 

321 

Cobait  fCo) 

65.93 

1495 

Chrom  iura  {Cr} 

52.00 

1390 

Copper {Cu) 

G3.54 

1063 

Iren  (Fe) 

56,35 

1535 

PotasilLun  [K) 

39-10 

53.65 

Lanthanum 

138.91 

920 

Lithium  (Li) 

0.94 

179 

Magnesium  (f\Ag) 

24  31 

051 

Manganose  (Mn} 

54.94 

1244 

Moiybdanum  (Mo) 

95.94 

■  551 

Nickel  (Nl) 

GS.71 

1453 

Phosphorus  (P) 

30. &7 

44 

Lead (Pb) 

207.10 

323 

Antimony  (Sb) 

121,75 

630.5 

Selenium  {Se) 

78,96 

217 

TIh  (Sn} 

115.69 

231 .9 

Strontium  (Sr) 

37.62 

769 

Tellurium  (Te) 

127.60 

450 

Titanium  (Ti) 

47.90 

1675 

Thallium  {TI} 

204.37 

304 

VanadLum  (V) 

60,94 

1890 

Tungsten  (W) 

1&3.B5 

3410 

Yctrium  (Y) 

36.91 

1495 

Zinc  (Zn) 

65.37 

410 

Zirconium  {Zr) 

01.22 

1352 

Air  Voliime.  L  a  OSHA  PEL 
MIN  MAX 


250 

2000 

5 

100 

5 

2000 

50 

2000 

1250 

■  2000 

5 

200 

13 

2000 

25 

■  2000 

5 

1O00 

5 

1000 

5 

100 

5 

1000 

5 

1000 

100 

2000 

5 

67 

5 

200 

5 

67 

5 

1 000 

25 

2000 

50 

2000 

50 

2000 

13 

2000 

5 

1000 

10 

1000 

25 

2000 

6 

100 

2S 

2000 

5 

2000 

5 

1000 

5 

IflOO 

5 

200 

5 

200 

J 
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TABLE  2.  EXPOSURE  LIMITSi  CAS  RTECS 


El  erne  ht 
(Symbol) 

CA3  W 

RTECS 

Exposure  Limils,  mg/m''  (Ca  = 
OS  HA  NIOBH 

carcinogen) 

ACGIH 

Silver 

7440.22^ 

VW350000Q 

0.01  (<lu&t,  fume,  metal} 

0.01  (metal,  soluble) 

0.1  (m^tal) 

0.01  (sctubl^y) 

Aluminum  (’Al) 

7439-90-5 

BD0330000 

15  {total. dust) 

5  (respirable) 

10  (total  dust) 

5  {r&apir^bl^s  fume) 

2  (sans,  alkyls) 

ID  {dust) 

5  (powders,  fume) 

2  (salts,  alkyls) 

Arsenic  (As) 

7440^3d-2 

CG0525000 

varies 

C  0.002,  Ca 

O.Ot,  Ca 

Barium  {BaJ 

7^40-39-3 

CQ33700[K> 

0.5 

0.5 

0.5 

Beryflsum  (Be) 

7440-41-7 

DST750000 

0.002.  G  0.005 

0.0005,  Ca 

0.002.  Ca 

Catcium  (Ca) 

7440-70-S; 

varies 

VE^ries 

varies 

Cadmium  {Cd) 

AM  0-4  3-0 

EU  9600000 

0.005 

lowest  f^jasrble,  Ca 

0.01  (total),  Ca 

0.002  (respir.)  Ca 

Cobalt  (Coj 

OF6  750000 

0.1 

0.05  [dust,  fume) 

0.02  (bust,  funna) 

Chrorrsium  (Cr) 

744047-;^ 

CB420D000 

0.5 

0.5 

0.5 

Coppar  (Cu) 

7440-5Om 

GL5325G00 

1  (dust,  mists) 

0.1  {fi-imG) 

1  (dusl) 

0.1  (furne) 

1  (dust,  mlslfi) 

0.2  (fuma) 

Iron  (Fe) 

7439-39-6 

NO456550(} 

10  (dusl.  fume) 

5  (dust,  fume) 

5  (fume) 

Potassium  (K) 

7440-09-7 

60000 

- 

- 

Lanthanum 

7439-91-0 

- 

- 

- 

- 

Lithiunn  (Li) 

7439-93-2 

~ 

■■ 

- 

Magnesium  (Mg) 

7439-9h-4 

0  M2 100000 

15  (dust)  as  oxide 

5  (respirable) 

10  (fuma)  J5S  t.wide 

1 0  (fume)  ss  oxibe 

Manganese 

7439-96-6 

Q  09275000 

C5 

1  i  STEL  3 

5  (dust) 

1:  STEL  3  (fume) 

Molybdenum  (Mo) 

7439^98-7 

QA46eoooa 

5  (sniubia) 

15  (total  iiwjiuble) 

S  {sotuble) 

10  (msDlubJe) 

5  (seluble) 

10  (inseluhle) 

Wickel  (Nl) 

7440-02-0 

ORSSSOOOO 

t 

G.D15,  Ca 

0.1  {soluble} 

1  (insoteblfiL  malal) 

Phosphorus  {P} 

7723-14-0 

TH 3500 000 

0.1 

0.1 

0.1 

Lead  (Pb) 

7439-92-1 

0F7525(K)[) 

0.05 

Q.D5 

0.05 

Antimony  (Sb) 

7440-36-0 

CC402500a 

0.6 

0.5 

0.5 

SeSenjum  (Se) 

7732-49-2 

VS  7700000 

0,-2 

0.2 

0.2 

Tin  (Sn) 

7440-31-5 

XP  7  320000 

2 

2 

2 

StronHium  {Sr) 

7440-24^ 

- 

- 

- 

- 

Tellurium  (te) 

13494-30-9 

WY2  625000 

9.1 

O.'t 

0.1 

Titanium  (Ti) 

7440-32-6 

XR 1700000 

-- 

" 

- 

Thallium  {TI) 

7440-26 -Q 

XG3425000 

0.1  (skin)  (soluble) 

0.1  (skin)  (sdubte) 

0.1  (skin) 

Vanadium  (V) 

7440-62-2 

YW24O0QO 

- 

C0.05 

- 

Tungsten 

7440-33-7 

- 

5 

5 

to  (STEL) 

5 

10  (STEL) 

Ytlriurn  (Y) 

7440-65-5 

ZG2980000 

1 

WA 

1 

Zi\iQ  (2n) 

7440-66-6 

ZGaeooooo 

- 

__ 

2in::[iniiirri  (7r) 

7440-67-7 

ZH707OD00 

5 

5.  STEL  10 

5.  STEL  10 
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TABLE  3.  MEASUREMENT  PROCEDURES  AND  DATA  [1]. 
Wllxed  Cellulose  Eetef^  Filters  [0.45  \Am] 


Element 

[a] 

wavelength 

nm 

Est.  LOD 
Mg/ 
Fitter 

LOD 
ng/m  L 

Certified  %  Recovery 
3k  LOD  {c) 

(b) 

Pereent 

RSD 

(N=25) 

Certified 
lOx  LOD 
(b) 

% 

Recovery 

(cj 

Percent 

RSD 

[N=251 

Ag 

325 

0.042 

1.7 

0.77 

102.9 

2.64 

3.21 

93.3 

1,50 

Al 

167 

0.115 

4.0 

1.54 

105.4 

1 1.5 

6.40 

101.5 

1.93 

As 

139 

0.140 

5.0 

3.00 

94.9 

2.23 

12.9 

93.9 

1 .30 

Ba 

456 

0.005 

0.2 

0,31 

101 .0 

1.72 

1.29 

97.7 

0.69 

Be 

313 

0,005 

0.2 

0.31 

100.0 

1.44 

1.29 

98.4 

0.75 

Ca 

317 

0.908 

36.3 

15.4 

S3. 7 

6.65 

64.0 

100.2 

1.00 

Cd 

Z26 

0.0075 

0.3 

0.31 

99.8 

1.99 

1.29 

97.5 

0.38 

Co 

22  S 

0.012 

0,5 

0.31 

100,3 

1.97 

1.29 

93.4 

0.90 

Cr 

207 

0.020 

0,3 

0.31 

93.4 

16.3 

1.29 

101 .2 

2.79 

Gu 

324 

0.060 

2.7 

1.54 

102.3 

1.47 

6.40 

100.6 

0.92 

Fe 

259 

0.095 

3.5 

1.54 

103.3 

5,40 

6.40 

93.0 

0.95 

K 

766 

1.73 

69.3 

23.0 

90.3 

1.51 

90.4 

07.6 

0.30 

La 

406 

0.043 

1.9 

0.77 

102.8 

2.23 

3.21 

100.1 

0.92 

Li 

670 

0.010 

0.4 

0.31 

1 10.0 

1 .91 

1.29 

97.7 

0.81 

Mg 

279 

■o.ooe 

3.9 

1.54 

101 .1 

8.35 

6.40 

93.0 

1.53 

Mn 

257 

0.005 

0.2 

0.31 

lO^.O 

1  77 

1.29 

94.7 

0.73 

Mo 

202 

0.020 

0.0 

0.31 

105.3 

2.47 

1.29 

98.6 

1.09 

Ml 

231 

0.020 

0.6 

0.31 

109.6 

■  3.54 

1.29 

101.2 

1.33 

P 

.  178 

0.092 

3.7 

1 .54 

64.4 

6.19 

6.40 

82.5 

4.75 

Pd 

168 

0.062 

2.6 

1 .54 

109.4 

2.41 

6.40 

101.7 

0.38 

Sb 

266 

0.192 

7.7 

3.03 

90.2 

11.4 

12.9 

41.3 

32.58 

Se 

196 

0.135 

5.4 

2.3 

87. 6 

11.6 

9,64 

84.9 

4,73 

3n 

169 

0.040 

1.6 

0.77 

90.2 

18.0 

3,21 

49 

21,79 

Sr 

407 

0.005 

0.2 

0.31 

101 .0 

1.55 

1.29 

97.3 

0.65 

Te 

214 

0.07S 

3.1 

1.54 

102.0 

2.67 

6.40 

97.4 

1,24 

Ti 

334 

0.050 

2.0 

0.77 

93.4 

2.04 

3.21 

93.4 

i.oa 

Tl 

190 

0,092 

3.7 

1.54 

100,9 

2.46 

6.40 

99.1 

0.80 

V 

292 

0.020 

1.1 

0.77 

103,2 

1.92 

3.21 

98.8 

0.84 

w 

207 

0.075 

3.0 

1 .54 

72.2 

10.1 

6.40 

67.6 

■  14.72 

y 

371 

0.012 

0.5 

0.31 

100.5 

1.30 

1.29 

97.4 

0.75 

Zn 

213 

0.310 

12,4 

4.60 

102.2 

1.37 

19.3 

95.3 

0.00 

Zr 

339 

0.022 

0.9 

0.31 

86.0 

19.4 

1.29 

25 

57.37 

(a)  Bold  voiuea  are  qualitative  only  because  of  Io^a--  reoovory. 

(b)  Values  are  certified  by  Inorganic  Ventures  INC.  at  and  10k  the  approximate  Instrumental  LOD 

(c)  Values  reported  were  obtained  with  a  Speclro  Analytical  Instruments  EOP  ICP;  perfornn  ance  may  vary  with 
Instrument  and  should  be  independently  voriflaci. 
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TABLE  4.  MEASUREMENT  PROCEDURES  AWD  DATA  [1]. 
PolyvrnyJ  Chloride  Filter  (S.O  |jni) 


Element 

<^) 

wavelength 

nm 

Est.  LOD 
pg  per 
filter 

LOD 
ng/m  L 

Certified 

6x  LOD 
(i» 

% 

Recovery 

(a) 

Percent 

RSD 

(N-2&) 

Certified 

10k  LOD 
Eb) 

% 

Recovery 

(a) 

Percent 

RSD 

(N-25) 

Ag 

32S 

0.042 

1.7 

0.79 

104.2 

3.20 

3.18 

81.8 

16.9 

Al 

167 

0,115 

4.6 

1.56 

77.4 

115.24 

6.40 

92-9 

20.9 

As 

199 

0.140 

5.6 

3. ID 

10D.7 

5.13 

12.70 

96.9 

3.2 

Ba 

455 

0.005 

0.2 

0,31 

102.4 

3.39 

'  1.270 

99.9 

2.0 

Be 

313 

0.005 

0.2 

0,31 

106  .B 

3.53 

1.270 

102.3 

2.1 

Ca 

317 

0.906 

36.3 

15.6 

ea,i 

12.66 

64.00 

96.8 

5,3 

Cd 

226 

0.0075 

0.3 

0.31 

105.2 

5.57 

1.27 

101 .9 

2.B 

Co 

22d 

0.012 

0.5 

0.31 

100.3 

4,67 

1.27 

102.6 

2.B 

Cr 

267 

0.020 

0.6 

0.31 

109-4 

5.31 

1.27 

103.4 

4.1 

Co 

324 

0.06B 

2.7 

1.56 

104.9 

5.16 

6.40 

101.3 

2.4 

Fe 

259 

0.095 

3.6 

1.56 

63.7 

46.82 

6.40 

99.1 

9-7 

K 

766 

1 .73 

69.3 

23.4 

96.4 

4.70 

95.00 

99.2 

2.2 

La 

403 

0.049 

1.9 

0.76 

45.5 

4.19 

3.13 

93.3 

2.6 

Li 

670 

O.OID 

0.4 

0.31 

107.7 

4.30 

1 .27 

11C.4 

2.7 

Mg 

279 

0.099 

3.9 

1  56 

54.8 

20.59 

6,40 

64.5 

5.7 

Mn 

25? 

0,005 

0.2 

0.31 

101  .9 

4.18 

1.27 

9  9. ,3 

2.4 

Mo 

202 

0.020 

0.6 

0.31 

106.6 

5.82 

1.27 

98.1 

3.3 

Ni 

231 

0.020 

0.3 

0.31 

111  .0 

5.89 

1,27 

103.6 

3.2 

P 

179 

0.092 

3.7 

1.56 

101.9 

17.32 

6,40 

36.5 

10.4 

Pb 

169 

0.062 

2.5  1 

1.56 

TU9.6 

5.12 

6.40 

103.2 

2.9 

Sb 

206 

0.192 

7.7 

3.10 

64.6 

22.54 

12.70 

38.1 

30.6 

Se 

196 

0.135 

6.4 

2.30 

.  33.1 

26.23 

9.50 

76.0 

17.2 

Sn 

139 

0,040 

1.6 

0.78 

35.7 

27.29 

3.13 

52  0 

29.4 

Sr 

407 

o,oas 

0.2 

0.31 

71. S 

4.09 

1.27 

81.2 

2.7 

Te 

214 

0.079 

3,1 

1.56 

109.6 

7.49 

6.40 

97,3 

3.3 

Ti 

334 

0.050 

2.0 

0.79 

101  .0 

9.46 

3,13 

92.4 

5.5 

T| 

190 

0.092 

3.7 

1.56 

1 10.3 

4.04 

6,40 

101.9 

2.0 

V 

292 

0.026 

1.1 

0.78 

108.3 

3.94 

3.13 

102.5 

2.6 

W 

207 

0.075 

3.0 

1.56 

74.9 

15.79 

6.40 

44.7 

19.6 

Y 

371 

0.012 

0,5 

0.31 

101  .5 

3.63  1 

1.27 

101.4 

2.5 

Zn 

213 

0.310 

12.4 

4,70 

91.0 

66.69 

19.1 

101.0 

9.6 

Zr 

339 

0.022 

0.0 

0.31 

70.7 

64.20 

1.27 

40,4 

42.1 

Va|u0!j  reported  werg  obtained  with  a  Speciro  Anatytical  Jnstruments  EOP  ICP:  perform anue  may  vary  with 
inslrument  and  should  be  independently  verified. 

(b)  Values  are  certtfied  by  Inorganic  Ventures  INC.  at  3x  and  lOx  the  approximate  instrumental  LOD  [12). 
[tj  Bold  values  are  qualitative  only  because  of  low  recovery.  Other  digestion  techniques  (iiay  be  more 
appropriate  for  these  elements  and  their  compounds. 
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ASBESTOS  and  OTHER  FIBERS  by  PCM 


7400 


FORMULA:  Various  MW:  Various  CAS:  see  Synonyms  RTECS:  Various 


7400,  Issue  Z  EVALUATION:  FULL  Issue  1 :  Rev.  3  orll  5  May 

Issue  2: 15  August  1394 


OSH  Al  0.1  asbestos  fiber  {>  S  pm  long)/cc^  1  f/cc,  30  min  PROPERTIES:  iolld,  fibrous,  crystalline,  anisotropic 
exGursi  on  r  carcinogen 
MSHA:  2  asbestos  fibers/cc 

NIOSHi  0-1  f/cc  [fibeis  >  5  jjm  loiig);400  L:  carcinogen 
ACGIH:  0.2f/cc  crodcJollte^  0.5  f/cc  amosite;2  f/ccchrysotlle 
and  other  asbestos:  carcinogen 


SYNONYMSKAS#]:  actfnollte  [77556-S6-4]  oj- ferroactinolite  [15669-07'5J;  omosite  [12172-73-1^1;  anthophyllite  [77536- 
67-51;  chrysotlle  [1 2001-2S^-5J;  SQirpontine  ;i  a7B6-24-S];  CrOClddite  [12001  -20-4];  tremolite  [77336-6S-6]; 
c-^mphibolD  asbestos  [1 332-21  -4];  refractor/  ceriimlc  fibers  [1420^4-00-6]?  fibrous  gloss 


SAMPLING 

MEASUREMENT 

SAMPLER: 

HILltR 

TECHNIQUE: 

LIGHT  MICROSCOPY,  PHASE  CONTRAST 

{0,45-  to  1 ,2- pm  cellulose  ester  mernbrcine, 

2 5-mm?  conductive  cowl  on  cassette) 

ANALYTE: 

fibers  [manual  count} 

FLOW  RATE'^;0.5  tolbU/min 

SAMPLE 

PREPARATION: 

acetone  -  colltip3e;'CrlJcetin  -  Immersion 

VOL-MIN*: 

400  L(^  0.1  fiber/CG 

method  [2] 

-MAX^: 

(stcp4j  sampling) 

COUNTING 

^Adjusit  to  give  1 00  to  1 300  fih nr/m m^ 

RULES; 

dosed  hod  in  previous  version  of  Lhls 
me  1  hod  n&"'A"  rules  [1,3] 

SHIPMENT: 

routine  (pack  tD  reduce  shock}  a 

EQUIPMENT: 

1.  positive  phase-contrast  microscope 

SAMPLE 

2r  Walton- Beckett  graticule  (1  OO-pm  field 

STABILFTY: 

stablo 

of  view)  Type  G“2  2 

3.  phase-shift  test  slide  {H5E/NPL) 

BLANKS: 

2  to  1 0  field  blanks  per  set 

CALI  0  RATION! 

HSE/NFLtesrs[ide 

ACCURACY 

RANGE; 

;oo  to  1 300  fibers/mnri^  filter  area 

RANG  E  STU  Dl  ED :  SO  to  1 00  fi  bers  counted 

■  ESTIMATED  LOD: 

7  fibers.^mm^  filter  ares 

BIAS; 

sec  evaluation  OF  METHOD 

PRECISION 

0.1 0  to  0.1 2  [1];  see  EVALUATION  OF 

OVERALL  PRECISION  (S,^)l  0,1 1 5  to  0.1 3  [1 ! 

METHOD 

ACCURACY: 

1 

see  EVALUATION  OF  MET H  0  D 

APPLICABILITY:  The  quantitative  working  range  Is  0.04  to  0.5  fibor/ccfor  a  10(JCJ-Leir  tariiple.The  LOU  do  pond  son  sample 
volurne  and  quantity  of  Interfering  dust,  and  is  -^0.01  fibeu^tc  for  atmospheres  free  of  interfe rentes. The  method  gives  an 
Index  of  airborne  fibers.  It  is  primarily  used  for  estimating  asbestos  concentrations,  thoug'n  PCM  does  not  differentiate 
between  asbestos  snd  other  fibers.  Use  this  method  In  conjunction  with  electron  microscopy  {e.g.,  Method  74n2)fcir  assis¬ 
tance  in  identiricaOon  of  fibers.  Fibers  c  ca.0.25  pm  diameter  will  not  bed^tseted  by  this  method  [4].  This  method  may  be 
used  for  other  materials  such  a&  fibrous  glsss  by  using  alternate  counting  rules  (see  Appendix  Q. 


INTE  RFER  ENC  ES  ?  If  th  e  met  hod  i  s  used  to  detect  a  specific  ly  p  e  of  fi  be  r,  a  ny  othe  r  airborr^e  fi  b  er  m  ay  Inte  rfere  5  lince  nil 
particles  meeting  the  counting  criteria  arc  counted.  Chaln-like  particles  may  a ppejir  fibrous.  High  levels  of  non-fibrous  cluSC 
particles  may  obscure  fibers  in  Ihe  field  of  view  and  increase  tbc  detection  limit. 

OTHER  METHODS;  This  revision  replaces  Method  7400,  Revision  #3  (dated  5/15/39). 
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REAGENTS: 

1 .  Acetone,^  reagent  grade. 

2.  Triacetln  lg[yceToE  triacetate),  reagent  grade. 

*See  SPECIAL  PRECAUTIONS, 


EQUIPMENT: 

1.  Sampler  field  inoniTor,  25-mm,  three-piece 
cassette  with  ca.  50-nrim  electrically  conductive 
extension  cowl  and  cellulose  ester  filter,  0.4S- 
to  1 .2-pnn  pore  size,  and  backup  pad. 

NOTE  1 :  Analyze  representative  filters  for  fiber 
backgrou  nd  before  use  to  check  for 
clarity  and  background.  Discard  ihe 
filter  lot  If  mean  is  >  5  fibers  per  ^00 
graticule  fields. These  are  defined 
as  laboratory  blanks.  Manufacturer- 
provided  quality  assurance  checks  on 
filter  blanks  are  normally  adequate  as 
long  as  field  blanks  are  analyzed  as 
described  below. 

NOTE  2:  The  electrically  conductive  extension 
cowl  reduces  electrostatic  effects. 
Ground  the  cowl  when  possible 
during  sampling. 

NOTE  3:  Use  0.8-pnn  pore  size  filters  for 
personal  sampling. The  0,45-pm 
filters  are  recommended  for  sampling 
when  performing  TEM  analysis  on  the 
same  samples.  However,  their  higher 
pressure  drop  precludes  their  use  with 
personal  sampling  pumps. 

NOTE  4;  Other  cassettes  have  been  proposed 
that  exhibit  improved  uniformity  of 
fiber  deposit  on  the  filter  surface,  e.g., 
bellmouthed  sampler  (Envirometrics, 
Charleston,  SC).  These  may  be 
used  if  shown  to  give  measured 
concentrations  equivalent  to  sampler 
indicated  above  for  the  application. 

2.  Personal  sampling  pump,  battery  or  line- 
powered  vacuum,  of  sufficient  capacity  to 
meet  flow -rate  requirements  [see  step  4  for 
flow  rate),  with  flexible  connecting  tubing. 

3.  Wire,  multi-stranded,  22-gauge;  1 "  hose  clamp 
to  attach  wire  to  cassette. 

4.  Tape,  shrink-  or  adhesive-. 

5.  Slides,  glass,  frosted-end,  pre-cleaned,  25-  X 
75-mm. 

6.  Cover  slips,  22- x  22-mm,  No.  1 unless 
otherwise  specified  by  microscope 
manufacturer. 

7.  Lacquer  or  nail  polish. 

a.  Knife,  #1 0  surgical  steel,  curved  blade. 

9.  Tweezers. 
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EQUIPMENT  (continyed): 

10.  Acetone  flash  vaporization  system  for 
clearing  filters  on  glass  slides  (see  ref.  [5] 
for  specifications  or  see  manufacturer's 
instructions  for  equivalent  devices), 

1 1 .  Micropipets  or  syringes,  5-pL  and  1 00-  to 
500-pL 

1 2.  Microscoper  positive  phase  [dark}  contrast, 
with  green  or  blue  filter,  adjustable  field 
iris,  8  to  1  Ox  eyepiece,  and  40  to  45x  phase 
objective  (total  magnification  ca.400x): 

n  umerical  aperture  =  0,65  to  075. 

13.  Graticule,  WaltotvBeckett type  with  lOO-pm 
diameter  circular  field  (area  -  0.00785  mm^) 
at  the  specimen  plane  (Type  G-22),  Available 
from  Optometries  USA,  RO.  Box  699,  Ayer,  MA 

■  01432  [phone  [508)-772-l  700],  and  McCrone 
Accessories  and  Components,  350  Pasquinelli 
Drive,  Westmont,  IL 60559  [phone  (312) 
8S7-71 00]. 

NOTE;  The  graticule  is  custom-made  for  each 
microscope,  (see  APPENDIX  A  for  the 
custom-ordering  procedure), 

1 4.  HSE/NPL  phase  contrast  test  slide,  Mark  II. 
Available  from  Optometries  USA  (address 
above). 

15.  Telescope,  ocular  phase-ring  centering. 

16.  Stage  micrometer  (0,01 -mm  divisions}. 


SPECIAL  PRECAUTIONS:  Acetone  Is  extremely  flammable. Take  precautions  not  to  Ignite  it  Heating 
of  acetone  in  volumes  greater  than  1  mL  must  be  done  in  a  ventilated  laboratory  fume  hood  using  a 
flameless,  spark-free  heat  source. 


SAMPLING: 

1,  Call  brats  each  personal  sampling  pump  with  a  representative  sampler  in  line. 

2,  To  reduce  contamination  and  to  hold  the  cassottc  tightly  together,  seal  the  crease  between  the 

•  cassette  base  and  the  cowl  with  a  shri  nk  band  or  light  colored  ad  hesive  tape.  For  personal  sampling, 
fasten  the  (uncapped)  open-face  cassette  to  the  worker's  lapel.  The  open  face  should  be  oriented 
downward. 

NOTE:  The  cowl  should  be  electrically  grounded  during  area  sampling,  especially  under  conditions 
of  low  relative  humidity.  Use  a  hose  clamp  to  secure  one  end  of  the  wire  (Equipment,  Item  3) 
to  the  monitor's  cowl.  Connect  the  other  end  to  an  earth  ground  (i.e,,  cold  water  pipe}, 

3,  Submit  at  least  two  field  blanits  (or  10%  of  the  total  samples,  v,^hichever  Is  greater)  for  each  set  of 
samples.  Handle  field  blanks  In  a  manner  representative  of  actual  handling  of  associated  samples  in 
the  sot.  Open  field  blank  cassettes  at  the  same  time  as  other  cassettes  just  prior  to  sampling.  Store 
top  covers  and  cassettes  in  a  clean  area  (e.g,,  a  dosed  bag  or  box)  with  the  top  covers  from  the 
sampling  cassettes  during  the  sarnpling  period. 

4,  Sample  at  0.5  L/min  or  greater  [S],  Adjust  sampling  flow  rate,  Q  (L/min),  and  time,  f  (min),  to  produce 
a  fiber  density,  E,  of  100  to  1300  fibers/mm*  (3, 85x1  O'*  to  SXlO^  fibers  per  25-mm  filter  with  effective 
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col|e<:tlon  ^irea  =  585  mm^)  for  optiinum  accuracy.  These  variables  are  related  to  the  action  level 

[one'half  the  current  standard),  L  (fi  hers/cc);  of  the  fibrous  aerosol  being  sampled  by: 

Cxi-xtO^ 

f^OTE  1 :  The  purpose  of  adjusting  sampling  times  is  to  obtain  optimum  fiber  loading  on  the  filter. 
The  col  lection  efficiency  does  not  appear  to  be  a  function  of  flow  rate  in  the  range  of  0.5 
to  1 6  L/min  for  asbestos  fibers  [7].  Relatively  large  diameter  fibers  {>5  pm}  may  exhibit 
significant  aspiration  loss  and  inlet  deposition.  A  sa  mpling  rate  of  1  to  4  L/min  for  8  h  is 
appropriate  in  atmospheres  containing  ca.0.1  fiber/cc  in  the  absence  of  significant  amounts 
of  non-asbestos  dust  Dusty  atmospheres  require  smaller  sample  volumes  (<400  L)  to  obtain 
countable  samples.  In  such  cases  take  short  consecutive  samples  and  average  the  results 
over  the  total  col  lection  time.  For  documenting  episodic  exposures,  use  high  flow  rates  (7 
to  1G  l_/min)  over  shorter  sampling  times.  In  relatively  clean  atrnospheres,  where  targeted 
fiber  concentr^itlo ns  are  much  less  than  0.1  fiber/cc,  use  larger  sample  volumes  (3000  to 
.  10000  L}  to  achieve  quantifiable  loadings.  Take  care,  however,  not  to  overload  the  filter  with 
background  dust.  If  >50%  of  the  fi  Iter  surface  is  covered  with  particles,  the  filter  may  be  too 
overloaded  to  count  and  v/lll  bias  the  measured  fiber  concentration. 

N0TE2:05HA  regulations  specify  minimum  sampling  volume  of  48  L  for  an  excursion 
measu rementr  and  a  maximum  sam pling  rate  of  2.5  L/min  13]. 

5.  Atthe  end  of  sampling,  replace  top  cover  and  end  pi  ugs. 

6.  Ship  samples  with  conductive  cowl  attached  in  a  rigid  container  with  packing  material  to  prevent 

jostling  or  damage. 

NOTE:  Do  not  use  untreated  polystyrene  foam  In  shipping  container  because  electrostatic  forces 
may  cause  fiber  loss  from  sample  filter. 

SAMPLE  PREPARATION: 

NOTE  1  :The  object  is  to  produce  samples  with  a  smooth  {non-gralny]  background  in  a  medium  with 
refractive  index  <  1 .46.  This  method  collapses  the  filter  for  easier  focusing  and  prod  uces 
permanent  (1-10yearsl  mounts  which  are  useful  for  quafity  control  and  interlaboratory 
comparison.The  aluminum  ^hot  b|ock'^or  similarflash  vaporization  techniques  may  be 
used  outside  the  laboratory  [2].  Other  mounting  techniques  meeting  the  above  criteria 
may  also  be  used  (e.g.,  the  laboratory  fume  hood  procedure  for  generating  acetone  vapor 
as  described  I  n  Method  7400— revision  of  5/1 5/85,  or  the  non-permanent  field  mounting 
technique  used  in  P&CAM  239  [3,7-9]).  Unless  the  effective  filtration  area  is  known, 
determine  the  area  and  record  the  information  referenced  against  the  sample  ID  number 
[1.9-11].- 

■  NOTE2:Excessive  water  in  the  acetone  may  slow  the  clearing  of  the  filter,  causing  material  i:o  be 
washed  off  the  surface  of  the  filter.  Also,  filters  that  have  been  exposed  to  high  humidities 
■  priorto  clearing  may  have  a  grainy  background. 

7.  Ensure  that  the  glass  slides  and  cover  slips  are  free  of  dust  and  fibers. 

&,  Adjust  the  rheostat  to  heat  the  '"hot  block'' to  caH70  "C  [21 . 

NOTE:  If  the  "hot  block'' is  not  used  in  a  fume  hood.  It  must  rest  on  a  ceramic  plate  and  bo  isolated 
from  ary  surface  susceptible  to  heat  damage. 

9.  Mounts  wedge  cutfrom  the  sample  filter  on  a  clean  gla$s  slide. 

a.  Cut  wedges  of  ca.  25%  of  the  filter  area  with  a  curved“blade  surgical  steel  knife  using  a  rocking 
motion  to  prevent  tearing.  Place  wedge,  dust  side  up,  on  slide. 

NOTE:  Static  electricity  will  usually  keep  the  wedge  on  the  slide. 

b.  Insert  slide  with  v-zedge  into  the  receiving  slot  at  base  of  "hot  block".  Immediately  place  tip  of 
a  micropipet  containing  ca.  250  pL  acetone  fuse  the  minimum  volume  needed  to  consistently 
clear  the  filter  sections)  Into  the  inlet  port  of  the  PTFE  capon  top  ofthe"hot  block"and  inject  the 
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acetone  into  the  vaporii^atiori  channber  vdth  a  5loWr  steady  pressure  on  the  plunger  button  while 
holding  pipet  firmly  in  place.  After  waiting  3  to  5  s  for  the  filter  to  clear,  remove  pipet  and  slide 
from  their  ports. 

CALTTION:  Although  the  volume  of  acetone  used  is  small,  use  safety  precautlon$.  Work  In  a 

we  1 1- ventilated  area  {e,g.,  laboratory  fume  hood).  Take  care  not  to  ignite  the  acetone. 
Continuous  use  of  this  device  in  an  unventilated  space  may  produce  explosive  acetone 
■  vapor  concentrations. 

c.  Using  the  5- pL  micro  pi  pet,  im  mediately  place  3.0  to  3.5  pLtriacetin  on  the  wedge.  Gently  lower 
a  clean  cover  slip  onto  the  wedge  at  a  slight  angle  to  reduce  bubble  fornnatlon.  Avoid  excess 
pressure  and  movement  of  the  cover  glass. 

NOTE:  If  too  many  bubbles  form  ortheamount  of  triacetin  is  insufficient  the  cover  slip  may 

becor^e  detached  within  a  few  hours.  If  excessive  tr laceti  n  remains  at  the  edge  of  the  filter 
under  the  cover  slip,  fiber  migration  may  occur, 

d.  Mark  the  outline  of  the  filter  segment  with  a  glass  marking  pen  to  aid  in  microscopic  evaluatiom. 

e.  Gluethe  edges  of  the  cover  slip  to  the  slide  using  lacquer  or  nail  polish  [12].  Counting  may 
proceed  immediately  after  clearing  and  mounting  are  completed. 

NOTE:  If  clearing  is  slow,  warm  the  slide  on  a  hotplate  (surface  temperature  50  '"Q  for  up  to  1 5 
min  to  hasten  clearing.  Heat  carefully  to  prevent  gas  bubble  formation, 

CALIBRATION  AND  QUALITY  CONTROL: 

10.  Microscope  adjustments.  Follow  the  manufacturer's  instructions.  At  least  once  daily,  use  the 
telescope  ocular  (or  Bertrand  lens,  for  some  microscopes)  supplied  by  the  manufacturer  to  ensure 
that  the  phase  rings  (annular  diaphragm  and  phase-shifting  elements)  are  concentric.  With  each 
microscope,  keep  a  logbook  in  which  to  record  the  dates  of  microscope  cleanings  and'^major 
servicing. 

a.  Each  time  a  sample  is  examined/ do  the  following:  ■ 

(1)  Adjust  the  light  source  for  even  illumination  across  the  field  of  view  at  the  condenser  iris.  Use 
Kohler  Illumination,  if  available.  With  some  microscopes,  the  illumination  may  have  to  be  set 

■  up  v/Lth  bright  field  optics  rather  than  phase  contract  optics. 

(2)  Focus  on  the  particulate  material  to  be  examined. 

(3)  Make  sure  that  the  field  iris  is  in  focus,  centered  on  the  sample,  and  open  only  enough  to  fully 
illuminate  the  field  ofview. 

b.  Check  the  phase -shift  detection  limit  of  the  microscope  periodically  for  each  analyst/microscope 
combination: 

(!)  Center  the  H5E/NPL  phase-contrast  test  slide  under  the  phase  objective. 

(2)  Bring  the  blocks  of  grooved  lines  into  focus  in  the  graticule  area. 

NOTE:  The  si  ide  contains  seven  blocks  of  grooves  (ca.  20  grooves  per  block)  in  descending 
order  of  visibility.  Far  asbestos  counUng,  the  microscope  optics  must  completely 
resolve  the  grooved  lines  in  block  3  althoug  h  they  may  appear  somewhat  faint,  and 
Lhe  grooved  li  nes  in  blocks  6  and  7  must  be  invisible  when  centered  in  the  graticule 
area.  Blocks  4  and  5  must  beat  least  partially  visible  but  may  vary  slightly  invisibility 
between  microscopes.  A  microscope  which  fails  to  meet  these  requirements  has 
resolution  either  too  low  or  too  high  for  fiber  counting. 

(3)  If  Image  quality  deteriorates,  clean  the  microscope  optics.  If  the  problem  persists,  consult  the 
microscope  manufacturer. 

IT  Document  the  laboratory's  precision  for  each  counter  for  replicate  fiber  counts. 

a.  Maintain  as  part  of  the  laboratory  quality  assurance  program  a  set  of  reference  slides  Lo  be 
used  on  a  daily  basis  [13],  These  slides  should  consist  of  fitter  preparations  Including  a  range  of 
loadings  and  background  dust  levels  from  a  variety  of  sources  including  both  field  and  reference 
samples  (e.g.,  PAX  AAR,  commercia  I  samples).  The  Quality  Assurance  Officer  should  maintain 
custody  of  the  reference  slides  and  should  supply  each  counter  with  a  minimum  of  one  reference 
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slide  per  workday,  Change  the  l^ibels  on  the  reference  slides  periodicaily  so  that  the  counter  does 
not  become  fam  iliar  with  the  sampies. 

b.  Fronn  blind  repeat  counts  on  reference  slides^  estimate  the  laboratory  Intra-  and  intercounter 
precision.  Obtain  separate  values  of  reiative  standard  deviation  {S^)  for  each  sample  matrix 
analyzed  in  each  of  the  foliowing  ranges:  5  to  20  fibers  in  1 00  graticule  fields,  >20  to  50  fibers  in 
100  graticule  fields,  and  >50  to  100  fibers  in  100  graticule  fields.  Maintain  control  charts  for  each 
of  these  data  files, 

NOTE:  Certain  sample  matrices  (e.g.,  asbestos  cement)  have  been  shown  to  give  poor  precision 
[9]. 

1 2.  Prepare  and  count  field  blanks  along  with  the  field  samples.  Report  counts  on  each  field  blank. 

NOTE  1 :  The  identity  of  blank  fi  Iters  should  be  unknown  to  the  counter  until  all  counts  have  been 

completed, 

NOTE  2:  If  a  field  blankyields  greaterthan  7  fibers  per  100  graticule  fields,  report  possible 
contamination  of  the  samples. 

13.  Perform  blind  recounts  by  the  same  counter  on  10%  of  filters  counted  (slides  relabeled  by  a  person 
other  than  the  counter).  Use  the  following  test  to  determine  whether  a  pair  of  counts  by  the  $nme 
counter  on  the  same  filter  should  be  rejected  because  of  possible  bias;  Discard  the  sample  if  the 
absolute  value  of  the  difference  between  the  square  roots  of  the  two  counts  (in  fiber/mm^)  exceeds 
2.77X5' where  A'  =  average  of  the  square  roots  of  the  two  fiber  counts  (in  fiber/mm^)  and  S'  =S^/2 
where  is  the  fntracounter  relative  standard  deviation  for  the  appropriate  count  range  {in  fibers) 
determined  in  step  11h  For  more  complete  discussions  see  reference  [13]. 

NOTE  1 :  Since  fiber  counting  is  the  measurement  of  randomly  placed  fi  bers  which  may  be  described 
by  a  Poisson  distribution,  a  square  root  transformation  of  the  fiber  count  data  will  result  in 
approximately  normally  distributed  data  [13]. 

NOTE  2:  If  a  pair  of  counts  is  rejected  by  this  test  recount  the  remaining  samples  in  the  set  and  test 
the  new  counts  against  the  first  counts.  Discard  all  rejected  paired  counts.  It  is  not  necessary 
to  use  this  statistic  on  blank  counts. 

1 4.  The  analyst  is  a  critica  I  part  of  th  is  analytical  procedure.  Care  must  be  taken  to  provide  a  non¬ 
stressful  and  comfortable  environment  for  fiber  counting.  An  ergonomically  designed  chair  should 
be  used,  with  the  microscope  eyepiece  situated  at  a  comfortable  height  for  viewing.  External 
lighting  should  be  set  at  a  level  similarto  the  illumination  level  in  the  microscope  to  reduce  eye 
fatigue.  In  addition,  counters  should  take  1 0-  to  20-minute  breaks  from  the  m  icroscope  every  one  or 
two  hours  to  limit  fatigue  1 1 4],  Duri  ng  these  brea  ks,  both  eye  and  upper  back/neck  exercises  should 
be  performed  to  relieve  strain. 

1 5.  All  laboratories  engaged  in  asbestos  counting  should  participate  in  a  proficiency  testing  program 
such  as  the  AlHA-NIOSH  Proficiency  Analytical  Testing  (PAT)  Program  for  asbestos  and  routinely 
exchange  field  samples  with  other  laboratories  to  compare  performance  of  counters. 

MEASUREMENT: 

16.  Center  the  slide  on  the  stage  of  the  calibrated  microscope  under  the  objective  lens.  Focus  the 
microscope  on  the  plane  of  the  filter. 

1 7.  Adjust  the  microscope  (Step  1 0). 

NOTE:  Calibration  with  the  HSE/NPL  test  slide  determines  the  minimum  detectable  fiber  diameter 
(ca.0.25  pm}  [4]. 

18.  Counting  rules;  (same  as  P&CAM  239  rules  [1,10,1 1]:see  examples  In  APPENDIX  B). 

a.  Count  any  fiber  longcrthan  5  pm  which  lies  entirely  within  the  graticule  area. 

(1)  Count  only  fibers  longer  than  S  pm.  Measure  length  of  curved  fibers  along  the  curve. 

(2)  Countonly  fibers  with  a  length-to-wldth  ratio  equal  to  or  greater  than  3:1. 

b.  For  fibers  which  cross  the  boundary  of  the  graticule  field: 

(1)  Count  as  V;;  fiber  any  fiber  with  only  one  end  lying  within  the  graticule  area,  provided  that  the 
fiber  meets  the  criteria  of  rule  a  above. 
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(2)  Do  not  count  any  fiber  which  crosses  the  graticule  boundary  more  than  once. 

(3)  Reject  and  do  not  count  all  other  fibers, 

c.  Count  bundles  of  fibers  as  one  fiber  unless  individual  fibers  can  be  identified  by  observing  both 
endsof  a  fiber. 

d.  Count  enough  graticule  fields  to  yield  1 00  fibers.  Count  a  minimutvi  of  20 fields.  Stop  at  1 00 
graticule  fields  regardless  of  count. 

1 9.  Start  counting  from  the  tip  of  the  filter  wedge  and  progress  aiong  a  radial  line  to  the  outer  edge. 

Shift  up  or  down  on  the  filter,  and  continue  in  the  reverse  direction.  Select  graticule  fields  randomly 
by  looking  away  from  the  eyepiece  briefly  while  advancing  the  mechanical  stage.  Ensure  that,  as  a 
minimum,  each  analysis  covers  one  radial  line  from  the  fi  Iter  center  to  the  outer  edge  of  the  filter. 
When  an  agglomerate  or  bubble  covers  ca,  1/6  or  more  of  the  graticule  field,  reject  the  graticule 
field  and  select  another.  Do  not  report  rejected  graticule  fields  in  the  total  num  ber  cou  nted. 

NOTE  1 :  When  counting  a  graticule  field,  continuously  scan  a  range  of  focal  planes  by  moving  the 

fine  focus  knob  to  detect  very  fine  fibers  which  have  become  embedded  in  the  filter, The 
smalhdiameter  fibers  will  be  very  faint  but  are  an  im  portant  contribution  to  the  total  count 
A  mi  nimu  m  counting  time  of  1 5  5  per  field  Is  appropriate  fot  accurate  counting. 

NOTE  2:  This  method  does  rrot  allow  for  differentiation  of  fibers  based  on  morphology.  Although 

•  some  experienced  counters  are  capable  of  selectively  counting  only  fibers  which  appear  to 
be  asbestiform,  there  is  presently  no  accepted  method  for  ensuring  uniformity  of  judgment 
between  laboratories.  It  is,  therefore,  incumbent  upon  all  laboratories  using  this  method 
to  report  total  fiber  counts.  If  serious  contamination  from  non-asbestos  fibers  occurs  in 
samples,  othertechniques  such  as  transmission  electron  microscopy  must  be  used  to 
identify  the  asbestos  fiber  fraction  present  in  the  sample  (see  NIOSH  Method  7402).  In  some 
cases  (i,e,,  for  fibers  with  diameters  >1  pm),  polarized  light  microscopy  (as  in  NIOSH  Method 
7403)  maybe  used  to  identify  and  eliminate  interferirrg  non-crystalline  fibers  [15], 

NOTE  3:  Do  not  count  at  edges  where  filter  was  cut,  Move  in  at  least  1  mm  from  the  edge, 

NOTE  4:  Under  certain  conditions,  electrostatic  charge  may  affect  the  sampling  of  fibers.  These 

electrostatic  effects  are  most  likely  to  occur  when  the  relative  humidity  is  low  (below  20%), 
and  when  sampling  Is  performed  near  the  source  of  aerosol.  The  result  is  that  deposition  of 
fibers  on  the  filter  is  reduced,  especially  near  the  edge  of  the  filter.  If  such  a  pattern  is  no-ted 
during  fiber  counting,  choose  fields  as  dose  to  the  center  of  the  fi  Iter  as  possible  [5], 

NOTE  5;  Counts  are  to  be  recorded  on  a  data  sheet  that  provides,  as  a  minimum,  spaces  on  which  to 
record  the  counts  for  each  field,  filter  identification  number,  analyst's  name,  date,  total  fibers 
counted,  total  fields  counted,  average  count,  fiber  density,  and  commentary,  Average  count 
is  calculated  by  di  vidi  ng  the  total  fiber  count  by  the  number  of  fields  observed.  Fiber  density 
(fibers/mm^)  is  defined  as  the  average  count  (fibers/field)  divided  by  the  field  (graticule)  area 
(mmVfield), 

CALCULATIONS  AN  D  REPORTING  OF  RESULTS 

20.  Calculate  and  report  fiber  density  on  the  fi  Iter,  £(fibersymm^),  by  dividing  the  average  fiber  count 
per  graticule  field,  F/ Of,  minus  the  mean  field  blank  count  per  graticule  field,  B/n^  by  the  graticule 
field  area,  A,  (approx.  0.00785  mm“): 

f  -  — fibers/mm  , 

NOTE;  Fiber  counts  above  1300  fibers/mm^  and  fiber  counts  from  samples  with  >50%  of  filter  area 
covered  with  particulate  should  be  reported  as  "uncountable"  or  "probably  biased."  Other 
fiber  counts  outside  the  100-1 300  fiber/mm^  range  should  be  reported  as  having  "greater 
than  optimal  variability"  and  as  being  "proba  bly  biased." 

21.  Calculate  and  report  the  concentration,  C  (flbers/cc),  of  fibers  in  the  air  volume  sampled,  y  (L),  using 
the  effective  collection  area  of  the  filter,  4  (approx.  385  mm^  for  a  25-mm  filter); 
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NOTE:  Periodically  check  and  adjust  the  value  of  A.,  if  necessary. 

22.  Report  infra  laboratory  and  in  ter  laboratory  relative  standard  deviations  (from  Stop  1 1 )  with  each  set 
of  results. 

NOTE:  Precision  depends  on  the  total  number  of  fibers  counted  [3,16].  Relative  standard  deviation 
is  documented  in  references  fl  ,1 5-1 7]  for  fiber  counts  up  to  1 00  fibers  in  1 00  graticule  fields. 
Comparability  of  interlaboratory  results  is  discussed  below.  As  a  first  approximation,  use 
213%  above  and  49%  below  the  count  as  the  upper  and  lower  confidence  limits  for  fiber 
counts  greater  than  20  {Figure  1). 

EVALUATION  OF  METHOD: 

Method  Revisions: 

This  method  is  a  revision  of  PfidCAM  239  [1 0],  A  summary  of  the  revisions  is  as  follows: 

1 ,  Sampling; 

The  change  from  a  37-mm  to  a  25-mm  filter  improves  sensitivity  for  similar  air  volumes, The  change 
inflow  rates  allows  for  2-m^  full-shift  samples  to  betaken,  providing  that  the  filter  is  not  overloaded 
with  non-fibrous  particulates.  The  collection  efficiency  of  the  sampler  is  not  a  function  of  flow  rate  in 
the  range  0.5  to  16  L/min  [10]. 

2,  Sample  preparation  technigue; 

The  acetone  vapor-triacetin  preparation  technique  is  a  faster,  more  permanent  mounting  technique 
than  the  dimethyl  pht  ha  late/diethyl  oxalate  method  of  P&CAM  239  [2,4,10].  The  aluminum  "hot 
block" technique  minimises  the  amount  of  acetone  needed  to  prepare  each  sample, 

3,  Measurement; 

a.  The  Walton-Beckett  graticule  standardizes  the  area  observed  [1 4,1 8, 1 9], 

b.  The  HSE/NPL  test  slide  standardizes  microscope  optics  for  sensitivity  to  fiber  diameter  [4,14]. 

c.  Because  of  past  Inaccuracies  associated  with  low  fiber  counts,  the  minimum  recommended 
loading  has  been  increased  to  1 00  fibers/mm^  filter  area  (a  total  of  78.5  fibers  counted  in  100 
fields,  each  with  field  area  =  0,00785  tnm^}  Lower  levels  generally  result  in  an  overestimate 
of  the  fiber  count  when  compared  to  results  in  the  recommended  analytical  range  [20].  The 
recommended  loadings  should  yield  intracounterS,  in  the  range  of  0.10  to  0.17  [21-23], 

Inter  laboratory  Comparability: 

An  international  collaborative  study  involved  16  laboratories  using  prepared  slides  from  the  asbestos 
cement,  milling,  mining,  textile,  and  friction  material  industries  [9], The  relative  standard  deviations  (S,) 
varied  with  sample  type  and  la  boratory.  The  ranges  were: 


Rules 

Intralaboratory 

fnterlaboratory  S,, 

Overalls, 

AIA{NIOSH  ARulesJ* 

0.12  to  0.40 

0,27  to  0.85 

0.46 

Modified  CRS  (NIOSH  B  Rules)- 

O.n  toO.29 

0.20  to  0.35 

0.25 

*Urider  AIA  rules,  only  fibers  hawing  a  diameter  less  chan  5  pm  are  counted  and  fibers  attached  to  particles 
larger  than  3  gm  are  not  counted.  NIOSH  A  Rules  a  re  otherwise  similar  to  Ihe  AIA  rules. 

'See  Appendix  C. 


A  NIOSH  study  conducted  using  field  samples  of  asbestos  gave  intralaboratory  S,  in  the  range  0.17  to 
0.2S  9nd  an  interlaboratory  S,  of  0,45  [21j.This  agrees  well  with  other  recent  studies  [9,14,16], 
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At  this  time,  there  is  no  i  ndependent  means  for  assessing  the  overali  accuracy  of  this  method.  One 
measure  of  reiiability  is  to  estimate  how  well  the  count  for  a  single  sample  agrees  with  the  mean  count 
from  a  iarge  number  of  laboratories. The  foilowing  discussion  indicates  how  this  estimation  can  be 
carried  out  based  on  measurements  of  the  interlaboratory  variability,  as  weil  'as  showing  how  the  resuits 
of  this  method  relate  to  the  theoretically  attainable  counting  precision  and  to  measured  intra-  and 
Interlaboratory  S,.  (NOTE:  The  following  discussion  does  not  include  bias  estimates  and  should  not  be 
taken  to  indicate  that  lig  htly  loaded  samples  are  as  accurate  as  properly  loaded  ones] , 

Theoretically,  the  process  of  counting  randomly  (Poisson)  distributed  fibers  on  a  filter  surface  will  give  ■ 
an  S,  that  depends  on  the  number,  W,  of  fibers  counted; 

ThusS,  is  0.1  for  100  fibers  and  0.32  for  10  fibers  counted.  The  actual  5,  found  in  a  number  of  studies  is 
greaterthan  these  theoretical  numbers  [17,19-21]. 

An  additional  component  of  variability  comes  primarily  from  subjective  intoriab  oratory  differences,  In 
a  study  of  ten  counters  in  a  contin  uingsannple  exchange  program,  Ogden  [1 5]  found  this  subjective 
component  of  Intralaboratory  5,  to  be  approximately  0,2  and  estimated  the  overall  5,  by  the  term: 

N 

Ogden  found  that  the  90%  confidence  interval  of  the  individual  intralaboratory  counts  In  relation  to 
the  means  were +2  5,  and  -1.5  S,.  In  this  program,  one  sample  out  often  was  a  quality  control  sample, 
For  laboratories  not  engaged  in  an  intensive  quality  assurance  prog  ram,  the  subjective  component  of 
variability  can  be  higher. 

In  a  study  of  field  sample  results  in  46  laboratories,  the  Asbestos  Information  Association  also  found 
that  the  variability  had  both  a  constant  component  and  one  that  depended  on  the  fiber  count  [14], 
These  results  gave  a  subjective  interlaboratory  component  of  S,  {on  the  same  basis  as  Ogden's)  for  field 
samples  of  ca.  0,45.  A  similar  value  was  obtained  for  1 2  laboratories  analyzing  a  set  of  24  field  samples 
[21]. This  value  falls  slightly  above  the  range  of  5,  (0.25  to  0.42  for  1 984-85)  found  for  80  reference 
laboratories  in  the  NI05H  PAT  program  for  laboratory-generated  samples  [17]. 

A  number  of  factors  influence  S,fora  given  laboratory,  such  as  that  laboratory's  actual  counting 
performance  andthetypeof  samples  being  ana  lyzed,  In  the  absence  of  other  i  nformatlon,  such  as 
from  an  interlaboratory  quality  assurance  program  using  field  samples,  the  value  for  the  subjective 
component  of  variability  is  chosen  as  0.45.  It  is  hoped  that  the  laboratories  will  carry  out  the 
recommended  interlaboratory  quality  assurance  programs  to  improve  their  performance  and  thus 
reduce  the  5^ 

The  above  relative  standard  deviations  apply  when  the  population  mean  has  been  determined,  it  is 
more  useful,  however,  for  laboratories  to  estimate  the  90%  confidence  interval  on  the  mean  count  from 
a  single  sample  fiber  count  (Figure  1 },  These  curves  assume  similar  shapes  of  the  count  distribution  for 
interlaboratory  and  intraiaboratory  results  [16], 

For  example,  if  a  sample  yields  a  count  of  24  fibers,  Figure  1  indicates  that  the  mean  interlaboratory 
count  wi  II  fall  within  the  range  of  227%  above  and  52%  below  that  value  90%  of  the  time.  We  can 
apply  these  percentages  directly  to  the  air  concentrations  as  well.  If,  for  Instance,  this  sample  (24  fibers 
counted)  represented  a  500-1- volume,  then  the  measured  concentration  is  0.02  fibers/mL  (assuming 
1 00  fields  counted,  25-mm  filter,  0.00785  mm^  counting  field  area).  If  this  same  sarnple  were  counted  by 
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a  group  of  laboratories,  there  is  a  90%  probability  that  the  mean  would  fad  between  0.01  and  0.08  fiber/ 
mL  These  limits  should  be  reported  in  any  comparison  of  results  between  laboratories. 

Note  that  the  S,  of  0.45  used  to  derive  Figure  1  is  used  as  an  estimate  for  a  random  group  of  laboratories. 
If  several  laboratories  belonging  to  a  quality  assurance  group  can  show  that  their  interlaboratory  5^  is 
smaller,  then  it  is  more  correct  to  use  that  smaller  S^.  However,  the  estimated  of  0.45  is  to  be  used  in 
the  absence  of  such  information.  Note  also  That  it  has  been  found  that  can  be  higher  for  certain  types 
of  samples,  such  as  asbestos  cement  [9], 

Quite  often  the  estimated  airborne  concentration  from  an  asbestos  analysis  is  used  to  compare  to  a 
regu  latory  standard.  Forinstance^  if  one  is  trying  to  show  compliance  with  an  0.5  fiber/m  L  standard 
using  a  single  sample  on  which  100  fibers  have  been  counted,  then  Figure  1  indicates  that  the  0.5 
fiber/mL  standard  must  be  213%  higher  than  the  measured  air  concentration.  This  indicates  that  if  one 
measures  a  fiber  concentration  of  0. 1 6  fiber/mL  ( 1 00  fibers  countedl^  then  the  mean  fiber  count  by  a 
group  of  laboratories  [of  which  the  compliance  laboratory  might  be  one)  has  a  95%  chance  of  being 
less  than  0.5  fibers/mL;  i.e.,  0.16  -h  2.13  x  0,16“  0.5. 

It  can  be  seen  from  Figure  1  that  the  Poisson  component  of  the  variability  is  not  very  important  unless 
the  number  of  fibers  counted  is  small.  Therefore,  a  further  approximation  is  to  simply  use  +21 3%  and 
“49%  as  the  upper  and  lower  confidence  values  of  the  mean  fora  100-fiber  count. 


90%  Confidence  Interval  on  Mean  Count 


Figure  1.  Interlaboratory  precision  of  fiber  counts. 


NIO.SI  I  of  Anailyticst  Methods  (NMAM),  Fourth  Edition 


MuckRockPost-Camp_April20 1 9_0004 1 0 


2X  +  4-I(4  +  2/)^-4(1-4S,^)X^P 
~  20-4Sl'} 

where  ~  subjective  inter-laboratory  relative  standard  deviation,  which  is  ciose  to  the  totai 
interlaboratory  5,  when  approximately  1 00  fibers  are  counted, 

X  -  total  fibers  counted  on  sampie, 

=  iower  95  "Hr  confidence  iimit,  and 
UcL  =  upper  95%  confidence  limit. 

Note  that  the  range  between  these  two  limits  represents  90%  of  the  total  range. 
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METHOD  WRITTEN  BY: 

Paul  A.  Baron,  Ph.D.,  NIOSH/DPSE. 

APPENDIX  A,  CALIBRATION  OF  THE  WALTON-BECKETT  GRATICULE 

Before  orderl ng .the  Walton-Beckett  graticule,  the  following  calibration  must  be  done  to  obtain  a 

counting  area  (D)  1 00  pm  in  diameter  at  the  image  plane.  The  diameter,  (mm),  of  the  circular  counting 

area  and  the  disc  diameter  must  be  specified  when  ordering  the  graticule. 

1.  Insert  any  available  graticule  into  the  eyepiece  and  focus  so  that  the  graticule  lines  are  sharp  and 
clear. 

2.  Set  the  appropriate  Interpupillary  distance  and,  if  applicable,  reset  the  binocular  head  adjustment  so 
that  the  magn  Ification  remains  constant 

3.  Install  the  40  to  4Sx  phase  objective. 

4.  Place  a  stage  micrometer  on  the  microscope  object  stage  and  focus  the  m  icroscope  on  the 
graduated  lines. 

5.  Measure  the  magnified  grid  length  of  the  graticule,  (pm),  using  the  stage  micrometer. 

6.  Remove  the  graticule  from  the  microscope  and  measure  its  actual  grid  length,  ^  (mm). This  can  best 
be  accomplished  by  using  a  stage  fitted  with  verniers. 

7.  Calculate  the  circle  diameter,  (mm),  for  the  Walton-Beckett  graticule; 

Example:  Ifi^  =  112  pm,  4  =  4,5  mm,  and  D  -  100  pm,  then  d,.= 4.02  mm, 

8.  Check  the  field  diameter,  D  (acceptable  range  100pm±  2  pm)  with  a  stage  micrometer  upon  receipt 
of  the  graticule  from  the  manufacturer.  Determine  field  area  (acceptable  range  0.00754  mm^  to 
0,00817  mm"), 
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APPENDIX  B.  COMPARISON  OF  COUNTING  RULES 

Figure  2  shows  a  Walton-Beckett  graticule  as  seen  through  the  microscope,  The  rules  will  be  discussed 
as  they  apply  to  the  labeled  objects  In  the  figure. 


Figure  2,  Walton-Beclsett  graticule  with  fibers. 
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These  rules  are  sometimes  referred  to  as  the  "A"  rules; 

Object 

Count 

Discussion 

1 

1  fiber 

Optically  observable  asbestos  fi be r$  are  actually  bundles  of  fine  fibrils.  If  the 
fibrils  seem  to  be  from  the  same  bundle,  the  object  is  counted  as  a  sing  le 
fiber.  Note,  however,  that  all  objects  meeting  length  and  aspect  ratio  criteria 
are  counted  whether  or  not  they  appear  to  be  asbestos. 

2 

2  fibers 

If  fibers  meeting  the  length  and  aspect  ratio  criteria  (length  >5  pm  and 
length-to- width  ratio  >  3  to  1)  overlap,  but  do  not  seem  to  be  part  of  the 
same  bundle,  they  are  counted  as  separate  fibers. 

3 

1  fiber 

Although  the  object  has  a  relatively  large  diameter  (>3  pm),  it  is  counted  as  fi¬ 
ber  under  the  rules. There  is  no  upper  limit  on  the  fiber  dianneter  in  the  count¬ 
ing  rules.  Note  that  fiber  width  is  measured  at  the  widest  compact  section  of 
the  object. 

4 

1  fber 

Although  long  fine  fibrils  may  extend  from  the  body  of  a  fibers  these  fibrils  are 
considered  part  of  the  fiber  ifthey  seem  to  have  originally  been  part  of  the 
bundle. 

5 

Do  not  count 

Ef  the  object  is  ^  5  pm  long,  it  is  not  counted. 

6 

1  fiber 

A  fiber  partially  obscured  by  a  partide  is  counted  as  one  fiber.  If  the  fiber  ends 
emanating  from  a  particle  do  not  seem  to  be  from  the  same  fiber  and  each 
end  meets  the  length  and  aspect  ratio  criteria^  they  are  counted  as  separate 
fibers. 

7 

Vi  fiber 

A  fiber  which  crosses  into  the  graticule  area  onetime  is  counted  as  V2  fiber. 

8 

Do  not  count 

Ignore  fibers  that  cross  the  graticu  late  boundary  more  than  once. 

9 

Do  not  count 

Ignore  fibers  that  lie  outside  tho  graticule  boundary. 

APPENDIX  C.  ALTERNATE  COUNTING  RULES  FOR  NON-ASBESTOS  FIBERS 

Other  counting  rules  may  be  more  appropriate  for  measurenrent  of  specific  non-asbestos  fiber  types, 
such  as  fibrous  glass.  These  inclucie  the  "B"  rules  given  below  (from  NIOSH  Method  7400,  Revision  #2, 
dated  8/15/87),  the  World  HeaEth  Organization  reference  method  for  man-made  mineral  fiber  [241,  and 
ihe  NIOSH  fibrous  glass  criteria  document  method  [25]. The  upper  diameter  limit  in  these  methods 
prevents  measurements  of  non -thoracic fibers.  It  is  important  to  note  that  the  aspect  ratio  limits 
tneiuded  in  these  methods  vary.  NIOSH  recomrnends  the  use  of  the  3:1  aspect  ratio  in  counting  fibers. 

[T  is  emphasized  that  hybridization  of  different  sets  of  counting  ruJes  is  not  permitted  Report 
specifically  which  set  of  counting  rules  are  used  with  the  analytical  results. 

^B'Xounting  Rules 

1.  Count  only  ends  of  fibers.  Each  fiber  must  be  longer  than  5  pm  and  less  than  3  pm  diameter. 

2.  Count  only  ends  of  fibers  with  a  [eng  th -to -width  ratio  equal  to  or  greater  than  5:1. 

3.  Count  each  fiber  end  which  falls  within  the  graticule  area  as  one  end  provfded  that  The  fiber  meets 
rules  1  and  2  above.  Add  split  ends  to  the  count  as  appropriate  if  the  split  fiber  segment  also  meets 
the  criteria  of  rules  i  and  2  above, 

4.  Count  visibly  free  ends  which  meet  rules  1  and  2  above  when  the  fiber  appears  to  be  attached  to 
another  particle,  regardless  of  the  size  of  the  other  particle.  Count  the  end  of  a  fiber  obscured  by 
another  particle  If  the  particle  covering  the  fiber  end  is  less  than  3  pm  in  diameter. 
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5,  Count  free  ends  of  fibers  emanatiTig  from  large  clumps  and  bundles  up  to  a  maxlirium  of  10  ends  (5 
fibers),  provided  that  each  segment  meets  rules  1  and  2  above. 

6,  Count  enough  graticule  fields  to  yield  200  ends.  Count  a  minimum  of  20  graticule  fields.  Stop  at  100 
graticule  fields^  regardless  of  count. 

7,  Divide  total  end  count  by  2  to  yield  fiber  count 


APPENDIX  D.  EQUIVALENT  LIMITS  OF  DETECTION  AND  QUANTITATION 


Fiber  density  on  filter* 

Fiber  concentration  in  air,  f/cc 

Fibers  per  100  fields 

Fibers/mm^ 

400-L  air  sample 

1000-Lair  sample 

200 

255 

0.25 

0.10 

100 

127 

.0:125 

■ 

LOQ  30.0 

102 

0.10 

0.04 

■50- 

.  M  '. 

i}.D€25''  .  v' 

,  0.025 

25 

32 

0.03 

0.0125 

20 

25 

■  0;Q25.'  ■■  . 

-0:01  0-.  ' 

10 

^2.7 

0.01 25 

0.005 

8 

10.2-' 

■  ..O'OIO-  . 

0.004 

LOD  5,5 

7 

0,00675 

0,0027 

^A55ume&  385  mm^  effective  filter  collection  area,  and  field  area  =  0.00735  mm^,  for  relatively  "clean"  (little 
particulate  aside  froTn  fibers)  filters. 
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ASBESTOS  by  TEM 


7402 


FORMULA:  Various  MW:  Various  CAS:  Various  RTECS;  Various 


METHOD:  7402  EVALUATION;  PARTIAL  Issue  1:  1S  May  1999 

Issu^  2;  1  S  AiJguBt  1  9-94 


OSHA  :  0.1  asbestos  fibers  [^5  |JrTi  long}/ec: 

1  fi'ccVlD  inin  aKCurslori; 

MSHA;  2  Dsbeatos  fibers/cc 

hfSOSH;  0.1  f/cc  (rrbers  >  5  l^^ng)^400  I,;  c^reinoggn 

ACGIHj  0.2  crocldDlite;  0.^  armbaile; 

mid  other  asbestos,  flbofsfcc;  carc^no^s-n 


PROPERTIES:  solid,  fibrous.  cryslaHiFia, 
anistropic 


SYNONYMS  [CAS*^]:  acllnelit&  [7 ?Sa6-6e--1]  gr  fefroagtmoltte  [1  SS09^07^5K  amosite  [1 2172-73-5],  antbophyim&  [77S3ti-^7-5|i 
chfyso5i|e[1 2001  -2!>-S];s&rpenCin&[1^7B&-2^-S]i;;ronicloSit&[T20{>1  -^a-^lrtremofite  [77536-6e-6]:amphli]oleasbestgs[  1 332-21^4]. 


SAMPLING  MEASUREMENT 


SAMPLER: 

FILTER 

CP. 45-  to  1.E-|jm  cellulose  ester  membrano. 
25-mm  diameter;  conductive  cassette) 

PLOW  RATE: 

D.5  to  16  l.Vmin 

VOL-MlN’: 

-MAX^ 

4 NO  L  ^  0,1  tdjgri'oc 
[ntep  d  sampling} 

'Adjust  tor  100  to  fSOO  fibera.fmn^ 

SHIPMENT: 

naglin^f  {pagk  Ig  reduge  shock) 

SAMPLE 

STABILITY: 

Stable 

BLANKS: 

2  to  10  field  blanks  per  set 

ACCURACY 

RANGE  STUDIED;  30  (0  IDO  fibHr^  ngi.inited 

BIAS: 

not  detormloed 

PRECISION  see  EVALUATION  OF 

ACCURACY: 

not  determined 

TECHNIQUE! 

MICROSCOPY.  TRANSMISSION 
ELECTRON  (TEM) 

ANALYTE: 

asbestos  fibers 

SAMPLE 

PREPARATION: 

modified  Jafte  wick 

EQUkPMENT: 

ire  n  smi  s$ige  e  lectron  rrugros  cope ;  e  nerg  y 
dispersive  X-ray  system  (EDX)  analyzer 

CALIBRATION: 

qualitative  electron  diETraclIon:  tali  bra  lion 
of  TEM  magnification  and  EDX  syalem 

RANGE: 

100  to  1300  fibers^mm^’ filler  area  [1] 

ESTIMATED  LCD: 

1  gonfirmeP  asbestos  fiber  above  93%  of 
expected  mean  blank  value 

PRECISION  <S^): 

0.2E1  when  6-.'3%  gf  fibers  are  asbestos; 
0.20  v^hen  adjusted  fiber  cour^t  Is  applied 
60  pew  cotjal  (2], 

APPLfCABILlTY;  The  quanlilHLive  wcifking  r&rrge  15  0.04  to  0.5  fiber/cc  for  a  tOOO-L  alf  sample.  The  LOO  depends  gn  sample 
vehuTie  and  qg entity  of  interfering  iJOst,  and  is  ^O.QI  fiber/cc  foT  atmospfieres  f^oe  of  ifttsfrerences.  This  methfnJ  use  d  to 
del  ermine  esbeelos  f:b^fs  irv  the  eptirelly  visible  range  and  is  anSended  to  comploment  Lho  results  obUilned  by  phase  fson  trasi 
mscrgscgpy  ( Method  74 NON¬ 


INTERFERENCES:  Olhorampnibole  particles  llialh^ve  aapectiglios  greater  than  3:1  and  elemerttaicompasitlons  similar  to  the 
asbes  Los  irijnefa  Is  rti  e  y  inie  rfe  re  In  Lfie  TE  M  ariaty  si  5 .  Seme  non-amphtbol  e  mi  n  era  la  may  gi™  ele  ctron  d  iff  ra  cl^on  pa  Items  sim  ila  r 
I0  amphi  boles.  High  concentrations  of  background  bust  interfere  wilti  Jiiber  iden-tificatic-n.  Sem-e  ncn-asbeslcs  am  phi  bole  m  inerals 
rTiay  give  etectron  diffraction  patterns  similar  to  a&bestos  amphiholes 


OTHER  METHODS:  This  method  is  designed  for  use  wllh  Method  74-LHJ  {piie^e  contrftsl  micro^cepy). 
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REAGENTS: 

1.  Acetone.  (See  SPECIAL  PRECAUTIONS.) 


EQUIPMENT: 

1.  Sampler:  field  monitor,  25-mnn,  three-piece  cassette  with  ca.  50-Tnm  electricBlIy-conductlve 
e;^te^sion  cowl,  cellulose  ester  membrane  filter^  0.45-  to  1.2-pm  pore  size,  and  backup  pad. 
NOTE  1 :  Analyse  representative  filteiTB  for  fiber  background  before  use.  Discard  the  filter  lot  if 

mean  count  is  >5  fibers/100  fields.  These  are  defined  as  laboratory  blanks. 

NOTE  2:  Use  an  electrics  I  ly-conductive  extension  cowl  to  reduce  electrostatic  effects  on  fiber 
sampllriy  and  during  sample  shlpmerif.  Ground  the  cowl  when  possible  during 
sampling. 

NOTE  3:  O.e-Mm  pore  size  filters  are  recommended  for  personal  sampling,  0.45-gm  filters  are 
recommended  for  sampling  when  performing  TEM  analysis  on  the  samples  because  the 
particles  deposit  closer  to  the  filter  surface.  However,  the  higher  pressure  drop  through 
these  filters  normally  preclude  their  use  with  personal  sampling. pumps. 

2.  Personal  sampling  pump,  b.5  to  16  L/mln,  with  flexible  connecting  tubing. 

3.  Microscope,  transmission  electron,  operated  at  cs.  100  kV,  with  electron  diffraction  and 
energy-dispersive  X-ray  capabilities,  and  having  a  fluorescent  screen  with  inscribed  or  overlaid 
calibrated  stale  (Step  15). 

NOTE:  The  scale  is  most  efficient  If  It  consists  of  a  series  of  lines  inscribed  on  the  screen  or  partial 
circles  every  2  cm  distant  from  the  center. 

4.  Diffraction  gi'ating  replica  with  known  number  of  llnos/mm. 

5.  Slides,  glass,  pre-deaned,  25-  x  75-mm. 

6.  Knife,  surgical  steel,  curved-blada. 

7.  Tweezers. 

S.  Grids,  200-mesh  TEM  copper,'  toptlonal:  carbon-coated). 

9.  Petri  dishes,  15-mm  depth.  The  top  and  bottom  of  the  petri  dish  must  fit  snugly  together.  To  assure 
a  tight  fit,  grind  the  top  and  bottom  pieces  together  with  an  abrasive  such  as  carborundum  to 
produce  a  ground-glass  contact  surface. 

10.  Foam,  clean  polyurethane,  spongy.  IS-mm  thick. 

11.  Filters,  Whatman  No.  1  qualitative  paper  or  equivalent,  or  lens  paper, 

12.  Vacuum  ovaporator.  ^ 

'  13.  Cork  borer,  (about  8-mm). 

14.  Pen,  waterproof,  marklr^g. 

15.  Reinforcement,  page,  gummed. 

10.  Asbestos  standard  bulk  materials  fur  reference:  6-9-  SRM  #1866,  available  from  the  National  Institute 
of  Standards  and  Technology. 

17.  Carbon  rods,  sharpened  to  1  mm  x  8  mm. 

18.  Microscope,  light,  phase  contrast  (PCM),  with  Walton- Beckett  graticule  (see  method  7400). 

19.  Grounding  wire,  22-gauge,  multi-strand. 

20.  Tape,  shrink-  or  adhesive-. 


SPECIAL  PRECAUTIONS:  Acetone  is  extremely  flammable  {flash  point  =  0  'F).  Take  precautions  not 
io  ignite  it.  Heating  of  acetone  must  bo  done  in  a  fume  hood  using  a  fiamoloss,  spark-free  heat  source. 
Asbestos  is  a  confirmed  human  carcinogen.  Handle  only  in  a  v^ell-ventilated  fume  hood. 
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SAMPLING; 


1.  Calibrate  each  persona f  sampling  pump  with  a  representative  sampler  in  tine, 

2.  For  personal  sampling,  fasten  sampler  to  worker’s  tape!  near  worker's  mouth.  Remove  the  top 
cover  from  cowl  extension  ("open-face")  and  orient  sampler  face  down,  Wrap  joint  between 
extender  and  monitor  body  with  tape  to  help  hold  the  cassette  together  and  provide  a  marking 
surface  to  identify  Ihe  cassette.  Where  possible,  especially  at  low  %RH,  attach  sampler  to 
electrical  ground  to  reduce  electrostatic  effects  during  sampling. 

3.  Submit  at  least  two  field  blanks  (or  10%  of  the  total  samples,  whichever  is  greater)  for  each  set 
of  samples.  Remove  top  covers  from  the  field  blank  cassettes  and  store  top  covers  and 
cassettes  in  a  clean  area  (e  g.,  closed  bag  or  box)  during  sampling.  Replace  top  covers  when 
sampling  is  completed. 

4.  Sample  at  0.5  to  16  Umin  [3].  Adjust  sampling  rate,  Q  (L/min).  and  time,  t  (min),  to  produce 
fiber  density,  E,  of  100  to  1300  fibers/mm  ^  [3.85  ■  10*  to  5  ■  10^  fibers  per  26-mm  filter  with 
effective  coilection  area  (A  385  mm^)J  for  optimum  accuracy.  Do  not  exceed  ca,  0.5  mg  total 
dust  loading  on  the  filter.  These  variables  are  related  to  the  action  level  (oneTialf  the  current 
standard),  L  (fibers/cc),  of  the  fibrous  aerosol  being  sampled  by: 


t  = 


A,  -E 
Q  ■  L  ■  10®’ 


min. 


NOTE;  1116  purpose  of  adjusting  sampling  times  is  to  obtain  optimum  fiber  loading  on  the  filter. 
A  sampling  rate  of  1  to  4  L/min  for  8  h  (700  to  2800  L)  is  appropriate  in  almospheres 
containing  ca,  0.1  fiber/cc  in  the  absence  of  significant  amounts  of  non-asbestos  dust. 
Dusty  atmospheres  require  smaller  sample  volumes  (  s400  L)  to  obtain  countable 
samples.  In  such  cases  take  short,  consecutive  samples  and  average  the  results  over 
the  total  collection  time.  For  documenting  episodic  exposures,  use  high  rates  [  7  to  16 
L/min)  over  shorter  sampling  times.  In  relatively  clean  atmospheres,  where  targeted 
fiber  concentrations  are  much  less  than  0.1  fiber/cc,  use  larger  sample  volumes  (3000  to 
fOQOO  L)  to  achieve  quantifiable  loadings  Take  care,  however,  nol  to  overload  the  filter 
wito  background  dust  [3], 

5.  At  the  end  of  sampling,  replace  top  cover  and  small  end  caps. 

6,  Ship  samples  upright  with  conducive  cowl  attached  in  a  rigid  container  with  packing  material  to 
prevent  jostting  or  damage, 

NOTE;  Do  not  use  untreated  polystyrene  foam  in  the  shipping  container  because  electrostatic 
forces  may  cause  fiber  loss  from  sample  filter. 


SAMPLE  PREPARATION: 

7.  Remove  circular  sections  from  any  of  three  quadrants  of  each  sample  and  blank  filter  using  a 
cork  borer  [4],  The  use  of  three  grid  preparations  reduces  the  effect  of  focal  variations  in  dusl 
deposit  on  the  filter. 

8.  Affix  the  circular  filter  sections  to  a  clean  glass  slide  with  a  gummed  page  reinforcement.  Label 
the  siide  with  a  waterproof  marking  pen, 

NOTE:  Up  to  eight  fitter  sections  may  be  attached  to  the  same  slide, 

9.  Place  the  slide  in  a  petri  dish  which  contains  several  paper  filters  soaked  with  2  to  3  ml 
acetone.  Cover  the  dish.  Wait  2  to  4  min  for  the  sample  filter(s)  to  fuse  and  clear. 

NOTE:  The  "hot  block"  cfearing  technique  J5]  of  Method  7400  or  the  DMF  clearing  technique  [6] 
may  be  used  instead  ol  steps  8  and  9. 

10.  Transfer  the  slide  to  a  rotating  stage  inside  the  bell  jar  of  a  vacuum  evaporator.  Evaporate  a  1- 
by  5-mm  section  of  a  graphite  rod  onto  the  cleared  filter{s).  Remove  the  slide  to  a  clean,  dry, 
covered  petti  dish  [4], 

11.  Prepare  a  second  petri  dish  as  a  Jaffe  wick  washer  with  the  wicking  substrate  prepared  from 
filter  or  lens  paper  placed  on  top  of  a  12-mm  thick  disk  of  clean,  spongy  polyurethane  foam  (7], 
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Cut  a  V“notch  on  the  edge  of  the  foain  end  filter  paper.  Use  the  V-notch  as  a  reservoir  for 
adding  solvent. 

NOTE:  The  wicktng  substrate  should  be  thin- enough  to  ftl  into  the  dish  without  touching 
the  lid. 

12.  Place  the  JEM  grid  on  the  filter  or  Ians  paper.  Label  the  grids  by  marking  with  a  pencil  on  the 
filter  paper  or  by  putting  registration  marks  on  the  pstrl  dish  halves  and  marking  with  a 
waterproof  marker  on  the  diah  lid.  In  a  flime  hood,  fill  the  dish  with  acetone  until  the  wlcklng 
substrate  is  saturated. 

NOTE:  The  level  of  acetone  should  be  ]ust  high  enough  to  saturate  the  filter  paper  without 
creating  puddles. 

13.  Remove  about  a  quarter  section  of  the  caiton-coated  filter  from  the  glass  slide  using  a  surgical 
knife  and  tweeters.  Carefully  place  the  excised  filter,  caibon  side  do^vn,  on  the 
appropriately-labelGd  grid  in  the  acetone-saturated  petri  dish.  When  all  filter  sections  have  been 
transferred,  slowiy  add  nnone  solvent  to  the  wedge-shaped  trough  to  raise  the  acetone  level  as 
high  as  possible  without  disturbing  the  sample  preparations.  Cover  the  petri  dish.  Elevate  one 
side  of  the  petri  dish  by  placing  a  slide  under  It  (allowing  drops  of  condensed  acetone  to  form 
near  the  edge  rather  than  in  the  center  where  they  would  diip  onto  the  grid  preparation). 


CALIBRATION  AND  QUALITY  CONTROL: 

14.  Determine  the  TEM  magnification  on  the  fluorescent  screen: 

a.  Define  a  field  of  view  on  the  fluorescent  screen  either  by  marlclngs  or  physical  boundarieSn 
NOTE:  The  field  of  view  must  be  measurable  or  previously  Inscribed  with  a  scale  or 

concentric  circles  (all  scales  should  be  metric)  [7], 

b.  Insert  a  diffraction  grating  replica  into  the  specimen  holder  and  placa  into  the  microscope. 
Orient  the  replica  so  that  the  grating  lines  fall  perpendicular  to  the  scale  on  the  TEM 
fluorescent  screen.  Ensure  that  goniometer  stage  tilt  is  zero. 

c.  Adjust  microscope  magnification  to  10,OOOX.  Measure  flie  distance  (mm)  betwoen  the  same 
relative  positions  (e.g.,  between  left  edges)  of  two  widely-separated  lines  on  the  grating 
replica.  Count  the  number  of  spaces  between  the  lines. 

NOTE:  On  most  microecopes  the  magnification  Is  substantially  constant  only  within  the 
central  0-  to  IC^cm  diameter  region  of  the  fluorsscont  screen. 

d.  Calculate  tbo  true  magnification  (M)  on  the  fluorescent  screen: 


where:  X  =  total  distance  (mm)  between  the  two  grating  lines; 

G  calibration  constant  of  the' grating  replica  (llnes/mm); 

Y  =  number  of  grating  replica  spaces  couriLed 

e.  After  calibration,  note  the  apparent  sizes  of  0.25  and  5.0  pm  on  the  fluorescent  screen. 
(These  dimensions  are  the  boundary  limits  for  counting  asbestos  fibers  by  phase  contrast 
microscopy.) 

15.  Measure  20  grid  openings  at  random  on  a  200-mesh  <x)pper  grid  by  placing  a  grid  on  a  glass 
slide  and  examining  it  under  the  PCM.  Use  the  Walton-Beckett  graticule  to  measure  the  grid 
opening  dimensions.  Calculate  an  average  graticule  field  dimension  from  the  data  and  use  this 
number  to  calculate  the  graticule  field  ares  for  an  average  grid  opening, 

NOTE;  A  grid  opening  is  considered  as  one  graticule  field- 
16-.  Obtain  reference  selected  area  electron  diffraction  (SAED)  or  microdiffraotion  patterns  frorr 
standard  asbestos  materials  prepared  for  TEM  analysis. 

NOTE:  This  Is  a  visual  reference  technique.  No  quantitative  SAED  analysis  Is  required  [7]- 
Microdlffraction  may  praduce  clearer  patterns  on  very  small  fibers  or  fibers  partially 
obscured  by  other  material, 
a.  Set  the  specimen  holder  at  zero  tilt. 
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b.  Center  a  fiheir,  focus,  and  center  thy  smaHest  fiefd-linniting  aperture  on  the  fiber.  Obtain  a 
diffraction  pattern.  Photograph  each  df&tinctSve  patterri  and  keep  the  photo  for  comparison 
to  Lmknowns. 

NOTE:  Not  all  fibers  will  present  diffraction  patterns.  The  objective  lens  current  may  need 
adjustment  to  give  optimum  pattern  vistbility.  There  are  many  more  amphiboles 
which  give  diffraction  patterns  similar  to  the  anatytes  named  on  p.  7402-1.  Some, 
but  not  alE,  of  these  can  be  eliminated  by  chemical  separations.  Also,  some 
non-am  phi  boles  (e.g.,  pyroxenes,  some  talc  fibers)  may  interfere. 

17.  Acquire  energy-dispersive  X-ray  (EOX)  spectra  on  approximately  5  fibers  having  diameters 

between  Q,25  and  0,5  [jm  of  each  asbestos  variety  obtained  from  standard  reference  rnatehafs 

[7]- 

HOTE:  The  sample  may  require  tilting  to  obtain  adequate  signaE.  Use  same  tilt  angle  for  all 
spectra. 

a.  Prepare  TEM  grids  of  all  asbestos  varieties. 

b.  Use  acquisition  times  (at  least  100  sec)  suffFcient  to  show  a  silicon  peak  at  least  75%  of  the 
monitor  screen  height  at  a  vertical  scale  of  >500  counts  per  channel. 

c. .  Estimate  the  elemental  peak  heights  visually  as  follows: 

(1}  Normalize  all  peaks  to  silicon  (assigned  an  arbitrary  value  of  10). 

{2}  Visually  interpret  all  other  peaks  preser>t  and  assign  values  relative  to  the  silicon  peak. 
(3}  Deteimine  an  elemental  profile  for  the  fiber  using  the  eiements  Na,  Mg,  Si,  Ca^  and  Fe. 
Example:  0^4-1 0-3-<T  [7]. 

NOTE:  In  fibers  other  than  asbestos,  determination  of  Al,  K.  Ti,  S,  P,  and  F  may  also 
be  required  for  fiber  cliaracterization. 

(4)  Determine  a  typical  range  of  profiles  for  each  asbestos  variety  and  record  the  profiles 
for  comparison  to  unknowns. 


MEASUREMENT: 

16.  Perform  a  diffraction  pattern  inspection  on  all  sample  fibers  counted  under  the  TEM,  using  tho 

procedures  given  in  step  17.  Assign  the  diffraction  pattern  to  one  of  the  following  structures: 

a.  chrysotJie; 

b.  amphibolo; 

c.  ambiguous; 

d.  none. 

NOTE:  There  are  some  crystalline  substances  whicli  exhibit  diffraction  patterns  simiiar  to  those 
of  asbestos  fibers.  Many  of  these,  (brucite,  halloysite,  etc.)  can  be  eliminated  from 
consideration  by  chemistry.  There  are,  however,  several  minerals  (e.g.,  pyroxenes, 
massive  amphiboles,  and  talo  fibers)  which  are  chemically  similar  to  asbestos  and  can 
be  considered  interferences.  The  presence  of  these  substances  may  warrant  the  use  of 
more  powerful  diffraction  pattern  analysis  before  positive  identification  can  be  made.  If 
interferences  are  suspected,  morphoiogy  can  play  an  important  role  in  making  positive 
Identification. 

19.  Obtain  EDX  spectra  in  either  the  TEM  or  STEM  modes  from  fibers  on  field  samples  using  the 

procedure  of  step  18.  Using  the  diffraction  pattern  and  EDX  spectrum,  classify  the  fiber: 

a.  For  a  chrysotile  structure,  obtain  EDX  spectra  on  the  first  five  fibers  and  one  out  of  ten 
thereafter.  Label  the  range  profiles  from  0-5-1 0-0-0  to  0-10-10-0-0  as  "chrysotile." 

b.  For  an  am  phi  bole  structure,  obtain  EDX  spectra  on  the  first  10  fibers  and  one  out  of  ten 
thereafter.  Label  profiles  oa,  0-2-1 0-0-7  as  "possible  amosite";  profiles  ca.  1-1-10-0-5  as 
'‘possible  crocidolite";  profiles  ca.  0-4-1 0-3-<1  as  ’’possible  tremolite";  and  profiles  ca. 

0  "3- 1 0-0- 1  as  " possi  ble  anth  op  hy Hite . " 

NOTE;  The  range  of  profiles  for  the  amphiboles  will  vary  up  to  ±  1  unit  for  each  of  the 

elements  present  according  to  the  relative  detector  efficiency  of  the  spectrometer. 

c.  For  an  ambiguous  structure,  obtain  EDX  spectra  on  all  fibers.  Label  profiles  similar  to  the 
chrysotile  profile  as  "possible  chrysotile."  Label  profiles  similar  to  the  various  amphiboles  as 
“possible  amphiboles.”  Label  all  others  as  "unknown"  or  "non-asbestos," 
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20.  Counting  and  Sizing: 

a.  Insert  the  sample  grid  into  the  specimen  grid  holder  and  scan  the  grid  at  zero  tilt  at  low 
magnification  (oa.  300  to  500X).  Ensure  that  the  oarbon  film  is  intact  and  unbroken  over  ca, 
75%  of  the  grid  openings. 

b.  In  order  to  determine  how  the  grids  should  be  sampled,  estimate  the  number  of  fibers  per 
grid  opening  during  a  [ow- magnification  scan  (500  to  1000X).  Tbi^  will  allow  the  analyst  to 
cover  most  of  the  area  of  the  grids  during  the  tiber  count  and  analysis.  Use  the  following 
rules  when  pfcking  grid  openings  to  count  [7,8]: 

(1 )  Light  loading  (<5  fibers  per  grid  opening):  count  total  of  40  grid  openings. 

(2)  Moderate  loading  (5  to  25  fibers  per  grid  opening):  count  minimum  of  40  grid  openings 
orlOOfibers- 

(3)  Heavy  loading  (>25  fibers  per  opening):  count  a  minimum  of  1O0  fibers  and  at  least  6. 
grid  openings. 

Note  that  these  grid  openings  should  ba  soloctod  approximately  equally  among  the  three 
grid  preparations  and  as  randomly  as  possible  from  each  grid. 

c.  Count  only  grid  openings  that  have  the  carton  film  intact.  At  500  to  1000X  mag niti cation, 
begin  counting  at  one  end  of  the  grid  and  Eystematlcally  traverse  the  gid  by  nows,  reversing 
direction  at  row  ends.  Select  the  number  of  fields  per  traverse  based  on  the  loading 
indicated  in  the  initial  scan.  Count  at  least  2  field  blanks  per  sample  set  to  document 
possible  contamination  of  the  samples.  Count  fibers  using  the  following  rules: 

(1 )  Count  all  particles  with  diameter  greater  than  0.25  pm  ttiat  meet  the  definition  of  a  fiber 
(aspect  ratio  >3:1,  longer  than  5  pm).  Use  the  guideline  of  counting  all  fibers  that  would 
have  been  counted  under  phase  contrast  light  microscopy  (Method  7400).  Use  higher 
magnification  (10000X)  to  determine  fiber  dimensions  and  countability  under  the 
acceptance  criteria.  Analyze  a  minimum  of  10%  of  the  fibers ,  and  at  least  3  asbestos 
fibers,  by  EDX  and  SAED  to  confirm  the  presence  of  asbestos.  Fibers  or  similar 
morphology  under  high  magnification  csn  be  identified  as  asbestos  without  SAED. 
Particles  which  are  of  questionable  morphology  should  be  analyzed  by  SARD  and  EDX 
to  aid  in  identification. 

(2)  Count  fibers  which  are  partially  obscured  by  the  grid  as  half  fibers. 

NOTE;  If  a  fiber  1s  partially  obscured  by  the  grid  bar  at  the  edge  cf  the  field  of  view, 
count  it  as  a  half  fiber  only  If  more  than  2.5  pm  of  fiber  is  visible. 

(3)  Size  each  fiber  as  It  Is  counted  and  record  the  diameter  and  length: 

(a)  Move  the  fiber  to  the  center  of  the  screen.  Read  the  length  of  the  fiber  directly  from 
the  scale  on  the  screen. 

NOTE  1:  Data  can  be  recorded  directly  off  the  screen  In  pm  and  later  converted 
to  pm  by  computer. 

NOTE  2:  For  fibers  which  extend  beyond  the  field  of  view,  the  fiber  must  be 

moved  and  superinnposed  upon  the  scale  until  its  entire  length  has  been 
measured. 

(b)  When  a  fiber  has  been  sized,  return  to  the  lower  magnification  and  continue  the 
traverse  of  the  grid  area  to  the  next  fiber. 

d.  Record  the  foClowing  fiber  counts: 

(1)  Tg,  fjj  =  number  of  asbestos  fibers  in  the  grid  openings  analyzed  on  the  sample  filter  and 
cornespondtng  field  blank,  respectively. 

(2)  F^.  F|.  =  number  of  fibers,  regardless  of  identification,  in  the  grid  openings  analyzed  on 
the  sample  filler  and  corresponding  field  blank,  respectively. 
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CALCULATIONS: 

21 .  Calculate  and  report  the  fraction  oT  optically  visible  asbestos  fibers  on  the  filter, 

^PP^y  fraction  to  fiber  counts  obtained  by  PCM  on  the  same  filter  or  on  other 
filters  for  which  the  TEM  sample  is  representative.  The  final  result  is  an  asbestos  fiber  count.  The 
type  of  asbestos  present  should  also  be  reported. 

22.  As  an  integral  part  of  the  report,  give  the  model  and  manufacturer  of  the  TEM  as  wolf  as  the  model 
and  manufacturer  of  the  EDX  system. 


EVALUATION  OF  METHOD: 

The  TEM  method,  using  the  direct  count  of  asbestos  fibers,  has  been  shown  to  have  a  precision  of 
0.275  (sj  in  an  evaluation  of  mf>fed  amosite  and  wolfastonite  fibers.  The  estimate  of  the  asbestos 
fraction,  however,  had  a  precision  of  0.11  (s  j).  When  this  fraction  was  applied  to  the  PCM  count,  the 
overall  precision  of  the  combined  analysis  was  0.20  [2]. 
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Method  435 


Dctcmiinudon  of  Asbestos  Content  of  Serpentine  Aggregate 

1  PRINCl  PI  .E  AND  A  PPI .  1C ABTIJT Y 

1.1  Principle, 

Asbestos  fibers  may  be  released  from  serpentine  mek  ibmi aliens  ami  are  delemiiited  by 
I  TiK  rose  epic  techniques.  The  results  arc  very  sensitive  to  sampling  procedures.  The 
analytical  results  are  reported  in  peiicent  asbestos  fibers  which  is  the  pereem  nunrber  of 
asbestos  libens  contained  in  400  randomly  chosen  particles  of  a  bulk  sample,  Since  the 
homogeneity  of  the  tnatcrial  i.s  unknown,  the  uncertainty  in  the  sampling  cannot  be 
defined.  The  imccrtainty  of  the  atialytical  technique  is  two  percent  if  twenty  asbestos 
fibers  arc  counted  in  a  sample  of  400  particles  The  derivation  of  this  uncertainty  value  i.s 
explained  in  Section  7.4. 

[-2  Applicability. 

This  method  is  applicable  to  determining  asbestos  content  of  serpientine  aggregate  in 
storage  ]:)iles,  on  conveyor  belts,  and  on  snifaccs  such  as  roads,  shoulders,  and  jiiarking 
lots. 

2  DEFINITIONS 

2.1  Bulk  Sample 

A  sample  of  bulk  material. 

2.2  Grab  Sample 

A  sample  taken  from  a  volume  of  material. 

2.3  Composite  Sample 

A  mixture  or  blend  of  material  from  more  tlian  one  grab  sample. 

2.4  Seqienline 

Serpen t ini tc,  serpentine  rock  or  .serpen Line  material. 
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2.5  Executive  Officer 


Tlie  tcmi  Executive  Ofiioer  as  used  iti  this  method  shall  mean  the  Executive  Officer  of  the 
Air  Resources  Board  (ARB)  or  Air  Pollution  Confiol  Ofilcei'/Executivc  Officer  of  a  local 
air  pollution  control  dishict/Eiir  quality  manageinetit  district 

3  APPLICABLE  SOURCES 

This  method  can  be  used  t(>  obtain  bulk  material  samples  lirim  three  tj^pes  of  sources: 

1 .  Serpentine  aggregate  storage  piles, 

2 .  Serpentine  a  ggregate  con  veyo  r  bcl  ts 

3.  Serpentine  aggregate  covered  surfaces. 

4  S.\MriJNG  APPARATLS 

4. 1  Serpentiiie  Aggregate  Storage  Piles. 

Tube  inscriion  often  provides  the  simplest  mctlrod  of  aggregate  material  investigation  and 
sampling.  Jrsetlion  tubes  sliali  be  adequate  to  provide  a  relatively  rapid  conlinufms 
penetration  [bree. 

4. 1. 1  Thiii-'walled  tubes  slrould  he  manufactured- as  shown  in  Figure  J ,  I'he  tube  shotdd 
have  an  outside  diameter  between  2  to  5  inches  and  be  made  of  metal  f)T  plastic  having 
adequate  streugtli  for  penelratirm  into  aggregate  piles.  These  tubes  sliall  be  clean  and 
free  of  surface  iiregularitLcs  including  projecting  w&ld  scams,  b'urther  infomiatirm  on 
these  tubes  can  be  found  in  Table  1  and  ASTM  D  1587-83,  vvbieb  is  incoqioratcd 

h  ere  i  n  by  reference , 

4.1.2  The  insertion  tube  can  be  made  out  of  commercially  available  two  inch  PVC  Schedule 
40  pipe.  Further  information  on.  the  tube  can  be  found  in  Table  2, 

4.1.3  A  iviund  point  shovel  may  be  used . 

4' ,  2  S  eipe  n  tine  Aggregate  Con  veyo  r  B  el  is . 

4.2. 1  Sampling  oi’  aggregate  off  a.  conveyor  bel  l  requires  a  hand  trowel,  a  small  bnush,  aird  a 
dust  pail. 

4.2.2  Two  templates  as  shown  in  t’igure  2  are  needed  lo  isolate  material  on  the  conveyor 
belt, 

4.2.3  An  automutetl  bel  t  sampler  may  be  us  ed. 
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4.  S  crpc  ti  t  E  lie  A  ggregate  Cove  red  S  iir f  Ite  es . 


A  shovel,  a  liatKl  or  niachiiiti-upeiated  mg^i  or  oilier  SLiitrible  equipiiieiit  can  be  used  lo 
col  led  saitiple*^  oi^Eiggrcgule  ndEerials  o]i  covered  surfaces, 

4.3.1  llaiid-Opeiatcd  Augers. 

4.3.1 . 1  Helical  Augers- Small  lightweight  augers  such  as  spirahtype  augers  aud  sliip-u-pe 
augei's  may  be  used.  A  description  of  these  augers  can  be  found  in  ASTM 

□  1452-80,  which  is  incor]?orated  herein  by  reference. 

4.3. 1 .2  (jirchard  barrel  and  opeji  spirat-Lype  lubular  angers  may  be  used  to  collect  samples. 
These  augcj's  I'aiige  in  size  from  1.5  through  8  inches,  and  liave  the  common 
characteristic  of  appearing  essentially  tubular  when  viewed  I  rotn  Llic  digging  end. 
Fuilher  description  of  these  auger  types  can  he  found  in  y\STM  01452-80. 

4.3. 1  J  Clam  Shell  oi'  I  wan -Type  post-hole  augers  may  be  used  to  collect  samples  Iran 

surfaces  generally  2  through  8  inches  in  diameter  and  have  a  common  [iican  of 
blocking  the  escape  of  soM  [Vom  the  anger.  Further  description  of  these  augers  can 
be  found  in  ASTM  D 1452-80. 

4-3,2  Machine-Operated  Augers 

Machine-Operated  Auger's  such  as  helical  augers  and  .stinger  augers  may  be  used. 

'I’liesc  augers  are  normally  operated  by  heavy-duty,  high-torque  machines,  designed  for 
heavy  constniction  work.  Further  description  of  these  augers  can  be  found  iji  .ASTM 
01452-80. 

4.3.3  A  round  point  shovel  can  also  be  used  to  obtain  a  sample  of  aggregate  covered  surface 
material. 

5  SAMPLING 

The  sampling  procedure  has  been  developed  to  provide  an  unbiased  collectii^n  (5  f  bulk 
samples.  A  samplijig  plan,  including  a  descL'iption  of  ho  w  the  grab  samples  will  be  randomly 
collected  and  the  number  of  samples  to  be  collected,  shall  be  developed.  Prior  to  cotiducting 
any  sampling  the  sampling  plan  shall  be  submitted  to  the  Executive  Officer  for  approval,  if  the 
sampling  is  conducted  for  tktennining  compliance  with  a  rule  or  regtdation.  The  amount  of 
composite  200  rnesh  material,  as  described  below,  shall  be  sufficient  to  pirivule  sanipie  to  the 
source  or  Executive  Officer,  if  lequested,  and  a  sattiplc  lo  be  archived  Jbr  iuture  use. 

A  single  test  as  described  beiow^  shall  cover: 

a)  1000  tons  o I  aggregate  [hr  piles  and  conveyor  bells,  or 

b)  one  acre  aggregate  covered  sui'face,  or 
c  )  one  mile  of  aggregate  covered  road,  or 
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tl)  two  acres  or  two  miles  of  dual  aggregate  covered  shoulders. 

Exposure  to  airborne  asbestos  fibers  is  a  healtlr  liuTiard,  Asbestos  has  been  listed  by  the 
Governor  as  causing  cancer  and  identified  by  llie  Air  Resources  Eoai'd  as  a  toxic  air 
contaminant.  Serpentine  aggregate  may  contain  asbestos.  Bulk  samples  collected  can  contain 
friable  asbestos  fibers  and  may  release  fibers  during  sampling,  handling  or  crushing  steps. 
Atlequate  salfety  precautions  should  be  followed  to  ininiLinizc  flic  inhalation  of  asbestos  fibers, 
Cruslring  sViould  be  carried  out  in  a  ventilated  hood  with  continuous  airflow  (negative 
preasui'c)  exhausting  through  an  HEPA  filter,  Handling  of  samples  without  these 'precautions 
may  result  iu  the  inhalation  of  airborne  asbestos  fibers, 

5.1  Seipenline  Aggregate  Storage  Files, 

Serpentine  aggregate  storage  piles  typically  have  a  conical  or  a  triangular  prism  shape, 

I'he  aggiegate  is  introduced  at  the  top  of  the  pile  and  is  allowed  to  flow  over  the  side,  TMs 
action,  called  sloughing,  causes  a  size  segregation  to  occur  with  the  finer  nuiteiial 
deposited  towards  the  top  of  die  pile. 

The  locations  where  grab  samples  will  be  taken  are  icindomly  chosen  over  the  surface  of 
the  pile,  Tlie  method  of  randomly  choosing  the  sampling  locations  is  left  up  to  sampling 
peffifmiicl  but  must  follow'  the  procedures  specified  in  the  sampling  petaonnel  plan,  ihr 
lUOO  tons  of  product,  a  grab  sample  shall  be  taken  at  a  minimum  of  three  randomly  chosen 
sampling  locations.  A  minimum  of  tlucc  giab  samples  shall  be  talccu  even  if  the  product 
pile  ctmtairs  less  than  1000  tons  of  miitej'ial  Tlic  slough  is  raked  or  shoveled  away  I’rom 
the  sampling  location.  A  sampling  apparatus  is  inserted  one  foot  into  flic  pile  and  the 
material  is  removed  and  is  placed  iu  an  appropriate  sixed  sampling  container.  Some  of  the 
possible  sampling  apparatus  is  discussed  in  Section  4.1.  Each  of  the  grab  samples  shall  be 
placed  in  the  same  sample  container,  Tliis  composited  sample  shall  be  crushed  to  produce 
a  material  with  a  naminal  size  of  less  than  three-eigblhfi  of  an  inch,  Before  crushing,  tb.e 
sample  mast  be  adequately  dried.  ASTM  Method  C-7O2-S0,  which  is  incorpontted  herein 
by  relerencCj  shall  be  used  to  reduce  the  size  of  the  crushed  grab  sample  to  a  one  pint 
aliquot.  T’he  one  pint  aliquot  shall  be  further  crushed  using  a  Braun  mill  or  equivalent  to 
produce  a  material  of  which  the  majority  shall  be  less  than  200  Tyler  mesh,  An  aliqiait  of 
the  200  mesh  material  shall  be  put  into  a  labeled  sealed  container,  Tbe  label  shall  contain 
all  the  information  described  in  Section  6  (except  item  4). 

5.2  S  erpen  li  no  Aggi'cgatc  Convey  or  B  elts . 

Serpentme  aggregate  is  Iransporied  tmiu  the  rock  crushing  plant  to  a  product  stacking  belt 
and  finally  to  a  storage  pile  or  to  a  waiting  truck'  (or  delivery  to  a  buyer. 

Tlic  grab  samples  shall  be  taken  from  flic  product  stacking  bell  or  i  Jfrhis  is  not  possible 
then  at  the  first  iranstcr  point  before  the  stocltpile.  The  grab  samples  shall  be  collected  by 
stopping  the  belt  a  minimum  of  tliree  times  or  using  an  automated  sampler,  Ttio  method 
0 1' randomly  choosing  the  sampling  locations  and  intervals  is  led  up  to  sampling  personnel 
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but  must  follow  tiiu  procedure  specified  \n  die  siimpling  plan.  For  1000  tons  of  product,  ii 
grab  sample  is  taken  at  a  nihiimura  of  three  randomly  selected  intervals.  A  minimum  of 
three  samples  shall  he  taken  even  if  the  generated  product  is  less  than  1000  tems.  Raeh 
time  the  belt  is  stopped  lo  take  a  grab  sample,  templates,  as  shown  in  I’igiirc  2,  are  placed 
a  minimum  of  six  inches  apart  to  isolate  the  material  on  die  belt,  Ihe  material  within  the 
Eempifjtes  is  removed  with  a  small  shovel  or  with  a  hrnsli  and  a  dust  pan  for  the  fnier 
materia]  and  is  plm^d  in  aji  appropriate  sized  sampling  container.  This  c{imp(.}sited  sample 
shall  be  cruslwd  to  produce  a  material  with  a  nominal  size  of’ less  than  three-eighths  of  an 
inch.  Before  cnisbmg.  the  sample  must  be  adequately  dried.  ASTM  MethiKl  C-702-80, 
which  is  incoqiorated  herein  by  reference,  shall  be  used  to  reduce  tlic  size  ol^Lhe  crushed 
grab  sample  to  a  one  pint  aliquot.  The  one  pint  aliquot  shall  be  fiirther  cnislicd  using  a 
Biiian  mill  or  equivalent  k)  [yroducc  a  matei-ial  which  the  majori^'  of  which  shall  be  less 
tliau  200  Tyler  mesh.  An  aliquot  of  the  200  mesh  material  shall  be  put  into  a  labeled 
sealed  container.  The  label  must  contain  all  the  information  listed  in  Section  6  {except 
iLem  4). 

5.3  Serpentine  Aggregate  Covered  Sur feces. 

5.3.1  Serpentine  Aggregate  Covered  Roads 

A  seipentine  aggregate-covered  road  shall  Isc  characterized  by  taking  grab  samples 
from  a  minimum  of  three  randomly  chosen  locations  per  mile  of  road.  The  method  of 
ra]idomly  clujosing  the  sampling  locatioiis  is  left  up  to  sampling  personnel  hut  must 
follow  the  procedures  spceitlcd  in  the  sanijding  plan.  A  minimum  of  thtx^e  samples 
sluill  be  taken  even  if  the  road  is  less  than  one  mile  long.  Section  4.3  describes  some 
of’ the  possible  sampling  apparatus  used  to  collect  tJie  grab  samples.  Grab  samples 
shall  not  contaiis  tuidei'lying  soils.  Each  of  the  grab  samples  shall  be  placed  in  Lhe  same 
sample  contatJier.  This  composited  sample  shall  be  crushed  to  produce  a  material  with 
a  nominal  size  of  less  than  three-eighths  oi'an  inch.  Before  crushing,  the  sample  inust 
he  aflequately  dried.  ASTxM  Method  C-702~S0^  which  is  incorporated  herein  by 
rclereiice,  shall  be  used  to  reduce  the  size  of  the  crushed  grab  sample  to  a  one  pint 
aliquot.  The  one  pint  aliquot  shall  be  fuither  crushed  using  a  Bruati  mill  or  equivalent 
to  produce  a  material  w'hich  dte  iTiajority  of  which  shall  be  less  than  200  Tyler  mesh. 

An  aliquot  of  the  200  mesh  material  xhall  he  put  into  a  labeled  sealed  container.  The 
label  must  contain  all  the  information  listed  in  Section  6  (exeepl  item  4). 

5.3.2  Scfpciitine  Aggregate  Covered  Areas 

A  serpentine  aggregate -covered  play  yard  e,>t  parking  lot  shall  be  characterized  by 
taking  grab  samples  from  a  rnithmum  ol’thi'ce  randomly  chosen  locations  per  acre. 

The  method  of  randomly  choosing  the  sampling  locations  is  leh  up  to  sampling 
personnel  but  must  follow  the  procedures  specified  in  the  sampling  plan,  A  minimum 
o(’  three  sairiples  shall  be  taken  even  if  the  road  is  less  than  one  mile  loiig.  Section  4.3 
describes  .some  of  the  possible  sampling  apparatiis  used  to  collect  the  grab  samples. 
Grab  samples  shall  not  contain  Linderlyiiig  .soils.  Fach  of  the  grab  samples  shall  be 
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placed  in  the  same  sample  conttuner.  Tit  is  composited  sample  shall  be  crushed  to 
produce  a  material  with  a  nominal  size  of  less  than  three-eighths  of  an  inch.  Betoi'e 
crushitig,  the  sample  must  be  adequately  dnied.  ASTM  Mcttiod  C"702-80j  which  is 
incoTporated  herein  by  referencej  shall  be  used  to  reduce  the  si/.e  of  the  crushed  grab 
sample  to  a  one  pint  aliquot.  The  one  pint  aliquot  shall  be  fuTthcr  crushed  using  a 
Biuan  mill  or  equivalent  to  produce  a  material  which  the  majority  of  which  shall  he 
less  tbflu  200  Tyler  mesh,  An  aliquot  o  f  the  200  mesh  material  shall  be  put  into  a 
labeled  sealed  container,  The  label  must  contain  all  the  information  listed  in  Section  6 
(except  item  4). 

5,3.3  Serpentine  Aggregate  Covered  Road  Shoulders 

Ttie  sampling  procedure  specifled  in  Section  5,3.1  or  5.3.2  shall  be  used  for  road 
shoulders  covered  wdth  seqientinc  aggregate.  The  only  dilTercncc  is  that  a  minimum  ol‘ 
three  grab  samples  shall  be  taken  over  a  length  of  two  miles  of  shoulder  or  over  an 
area  of  two  acres  of  shoulder  surface.  The  word  slumldcr  is  meant  to  imply  shoulders 
on  both  sides  ol'  tltc  road.  Tor  seipentirie  aggregated  coveretl  shoulders,  the  sampling 
plan  sped  lied  in  Section  5  shall  indicate  whcdicr  the  samples  are  collected  on  a  t\vo 
mile  or  two  acre  basis. 


6  SAMPLING  LOG 


A  sample  log  must  be  kept  showing; 

1.)  A  miique  sample  number. 

2)  racDiri  name, 

3)  Facility  address  or  location  where  sample  is  taken. 

4)  A  rough  sketch,  video  tape,  or  photograph  of  the  specific  sampling  locations. 

5)  Date  and  time  of  satiiphng, 

6)  Name  of  pei'Son  performing  sampling, 

7  ANi\I-YTTC  AL  PROCEDURES 

7.1  Prfncipl.e  and  .Applicability, 

Samples  of  scr]5entitie  aggregate  taken  for  asbestos  identification  are  first  examined  for 
homogeneity  and  preliminary  fiber  idenlhication  at  lotv  magnificatjon.  Positive 
id  end  location  of  suspect  fibers  is  made  by  analysis  of  siibsamples  with  the  polarized  light 
microscope. 

The  principles  of  optical  iniiiernlogy  are  well  established.^’^  A  light  microscope  equipped 
with  two  polarizing  filters  coupled  'with  dispersion  staininig  is  used  to  obscjw'c  specific 
optical  dwacteristics  of  a  sample.  The  use  of  plane  polarized  liglit  allows  die 
determination  of  refractive  bitiices  iJong  specific  ciy'stallogi’aplhc  axes.  Morjiihology  and 
ujlor  are  also  observed.  A  reiartlalioti  plate  is  placed  in  tbc  polarized  light  path  for 

M4^5  Page  <j 


MuckRockPost-Camp_April2019_000429 


determination  oi'  the  ?iign  of  elongation  using  orihoii^copic  ilUiiriination.  Oricntatian  oT  the- 
two  filtei'is  such  tlial  tlicir  vtbi-aiurn  planes  are  perpendicular  (cro^^s  pohirs}  allows 
observation  of  the  bire&ingciicc  and  exhnctioii  characterEstics  of  atusolropie  pari  ides. 

Quantitative  iiEialysis  involves  the  use  of  poitit  counting.  Poinl  counthig  is  a  standard 
technique  in  pctrograpliy  [’or  deteimining  the  relative  areas  loecupied  by  sepjireitc  miiicraly 
in  thill  sections  of  rock.  Background  information  on  tiie  use  of  poinl  eounting^  and  the 
interpretation  of  point  coiinl:  data^  is  avail abie. 

This  method  is  ap]i  lie  able  to  all  bulk  samples  oT  serpentine  aggix^gate  submitted  for 
idcntiiicaiion  and  quantification  of  asbestos  components. 

Kange. 

The  analytical  method  niay  be  used  for  analysis  of  samples  containing  from  0  to  100 
percent  asbestos.  The  upper  deiecliou  limit  is  100  percent.  The  lower  detection  limit  is 
0.25  percent. 

Intcilcrencefl. 

Fibrous  organic  and  Enorganic  constituents  of  bulk  samples  may  inierfere  with  the 
idemincation  and  quantitation  of  the  asbestos  content,  fine  paiticlcs  ol'olher  materials 
may  also  atlhere  to  fibers  to  an  extent  sulllcient  to  cause  confusion  in  the  idcnlidcation. 

Analytical  Uncertainly. 


The  uneerLamry  method  is  two  percent  ilTwenty  asbestos  fibers  arc  counted  in  a  sainpic  of 
400  particles.  Tlie  uncertainty  of  the  analyticaE  meihod  may  be  assessed  by  a  95% 
confidence  interval  (’or  ihe  true  percentage  of  asbestos  libers  in  ilie  rock.  The  nuinbei^  oi^ 
asbestos  fibers  in  tlic  sample  is  assumed  to  have  a  binomial  distribution.  [[’ weiity  asbcsios 
fibers  are  found  in  a  sample  of’4Qf}  particles,  a  one-sided  confidence  interval  for  the  tme 
pert:fc5ntage  has  an  upper  bound  of  seven  percent  or  an  analytical  uncertainty  of  two 
percent.  *  ■  The  confidence  inteiTai  used  here  is  an  "exact”  infer^-'al  computed  directly  from 
the  binomial  distribiLlitm. 

Apparatus. 

Microscope.  A  low- power  binocular  microscope,  ]3referablc  stereoscopic,  is  used  to 

examine  the  bulk  sample  as  received. 

Microscope:  binocular,  10-45X 

*  r.ight  Source:  incandescent,  iluorescent,  halogen  or  fiber  optic 

*  Forceps,  Dissecting  Needles,  and  Probes 

*  Cj  las  sine  Paper,  Clean  Giass  Plate,  or  Peiri  disli 
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*  Compound  Microscope  requirements:  A  polarized  light  microscope  complete  with 
13olari?;erj  analyzer,  port  for  wave  retardation  plate,  360^  graduated  rotating  stage, 
substage  condenser,  lamp,  and  lamp  iris 

Polarized  Light  Microscope:  described  above 

*  Objective  Lenses:  lOX  < 

*  Dispersion  Staining  Objective  Lens;  lOX 

*  Ocular  Lens;  lOX 

*  Eyepiece  Reticule:  25  point  or  100  point  Cbalkley  Point  Array  or  cross-hair 
Compensator  Plate:  550  millimicron  retardation 

*  First  Order  Red  1  Compensator;  530  namometers 
Reagents. 

Refractive  Index  Liquids;  1 ,4*JO  -  1.570,  1.590  -  i  .720  in  increments  of  0.002  or  0.004. 

Refiractive  index  Liquids  for  Dispeitjion  Staining:  Iligh-tlispersion  scries,  1.550,  1.605, 
1.630  (optical), 

UICC:  Asbesto.s  Reference  Sample  Set:  Available  from  UTCC  MRC  Pneumoconiosis  Unit, 
Lisndough  Hospital  Penaiih,  Glamorgan  CP'6  Isw,  UK  and  commercial  distributors. 

Trcmolite-asbestos:  Available  &om  J.  T.  Baker. 

A.cfino1itC“asbcstos:  Available  from  J.  T.  Baker. 

CbrysotUe,  Anwsitc,  and  Crocidolite  is  available  from  the  National  Institute  of  Standards 
and  Technology. 

Antliropbyllile,  Tremoiite,  Aotinolite  will  be  available  fron  the  National  Institute  ol 
Standards  and  Technology  during  the  first  quarter  of  1990. 
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8  PROCEDUMCS 


Exposure  to  airborne  asbestos  fibers  is  a  boaltb  ha/ard.  Bulb  iiamples  isiibmitted  for  analysis 
are  lisually  fi’iable  and  may  release  fibers  during  handling  or  maliix  redueuon  All 
surnples  and  slitle  preparations  should  be  carried  out  in  a  ventilated  hood  or  glove  box  with 
continuous  air  How  (negative  i^resyure)  exlmisting  through  an  I-lliPA  filter.  Handling  of 
saiuplcB  without  these  precautions  may  resiJt  in  exposure  of  the  analyst  and  contaniinatioTi  o[’ 
samples  by  airborne  (ihers. 

8.1  S  ample  Preparation . 

An  aliquot  of  bulk  material  is  removed  from  the  one  pint  sample  container.  The  aliquot  is 
spread  oul  on  a  glass  slide.  A  drop  of  staming  solution  with  appropriate  rcitactive  index  is 
added  to  the  aliquot,  A  cover  slide  is  placed  on  top  of  the  sample  slide. 

The  first  prci:)aration  ^ihouM  use  tjie  reitactive  intlex  solution  for  Chiysotile.  If  dui'ing  the 
identifieatlon  phaEic  other  as besti forms  are  suspected  to  be  present  in  the  sample,  duo  to 
their  morphology ^  dien  additional  analyses  shall  be  peidormed  witli  tile  appropriate 
solutionti.  Repon  tlie  percentages  of  each  asbestiforin  and  combine  percentages  to 
delenviine  total  asbestos  concentrations. 

8 .2  hi  her  Identification. 

Poshive  identification  of  asbestos  requires  the  determination  of  the  following  optical 
properties: 

Moiphology  (3  to  I  mininium  aspect  ratio) 

Color  and  plecliroism 
ReiVactiye  indices 
Bircfringenee 
Extinction  character i sties 
Sign  of  elongation 

Table  3  li^^is  the  above  j^roperlies  for  coiiunercial  asbestos  fibers.  Natural  variations  in  1he 
conditions  under  which  deposits  of  asbestiform  minerals  are  formed  will  occasioDally 
produce  exceptions  to  the  published  values  and  differences  from  tlie  UlCC  standards.  The 
■sign  of  elongation  is  determined  by  irse  of  the  compensator  plaie  and  crossed  polai^. 
Refractive  mdiees  may  be  determined  by  the  Beete  line  tesh  Becke  line  test  or  di^jpersion 
itainhig  shall  be  used  to  identify  asbestos  fibers.  Central  .stop  dispersion  staining  colors 
are  presented  in  Table  4,  Available  high-dispersion  (HD)  liquids  should  be  used. 
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K .  3  Qiiantificatio  n  of  As  besto  s  Conteii  L . 


A^;besLO^i  qiiantifi cation  is  performed  by  a  point-counting  procedure.  An  ocular  reticle 
(point  array)  or  cross-hair  is  uiied  to  visually  superimpose  points  on  the  micro^icope  field 
of  view.  I'lie  point  counting  rules  arc  as  follows: 

1 .  Record  foe  mmiber  of  points  positioned  directly  above  caeh  particle  or  fibei'. 

2.  Record  only  one  point  if  two  points  arc  positioned  over  same  paifocle  or  ilbcr. 

3.  Record  the  uumbei'  oJ’ points  position.ee]  on  foe  edge  of  a  part  tele  or  fiber. 

4.  If  an  asbestos  fiber  and  a  ina.trix  particle  overlap  so  that  a  point  is  supeiiinposed  on 
focii'  visual  intersection j  u  point  is  scored  for  both  categories. 

5.  If  n  test  i?omt  lies  over  an  ambiguous  structure,  no  purbde  or  bber  is  recorded. 
Examples  of  "aiubiguous^^  structures  iire; 

a)  fibers  whose  dispersion  colors  arc  difficult  to  see 

b)  stiTLietures  too  small  to  categon:?ie, 

6.  A  fiber  mat  or  bundle  i;^  couoted  as  one  fiber. 

For  the  piu'pose  of  the  method,  ^^asbe^jtos  libers"  arc  defined  as  minej'al  fiber.s  hawng  an 
aspect  ratio  greater  than  3:1  and  being  positively  identified  us  one  of  foe  minerals  in 
Table  3. 

A  total  of  400  points  superimposed  on  either  asbestos  fibers  or  nonaabestos  matrix 
material  must  be  counted  over  at  least  eight  dilTej^etn  prepamtinns  of  representative 
siibHaniplcs.  Talcc  eight  forceps  samples  and  mount  each  separately  wifo  the  api^ropriate 
refractive  index  liquid.  The  preparation  should  not  be  heavily  louded.  The  sample  should 
be  unifomily  dij>persed  to  avoid  overlapping  particJ.es  and  allow  25  -50  percent  empty 
ureu  wiLhiu  the  fields  of  view.  C^oiint  50  nonempty  points  on  each  prepara hon,  using 
cither 

a  reticle  with  LCD  points  (Chalkley  Point  Aituy)  and  coLiiuing  25  points  in  at  least  two 
randomly  selected  fields. 

or 

a  reticle  with  25  points  (C^halkley  Pf^int  Array)  and  counting  at  lea;^t  randomly 
selected  fields. 
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or 

ii  wiih  ji  stamlm'd  croy.s-liiiir  ;MKi  counting  at  least  50  randomly  selected  fields. 

J'or  samples  with  mixtures  of  isotropic  ajid  anisoin'jpic  maleriLils  present,  viewing  the 
sample  with  slightly  uncrossed  polars  ortho  addition  of  the  compensator  plate  to  tlie 
polarized  light  path  will  allow  simultaneous  discrlinij^ation  of  both  particle  types. 
Quunlitation  should  be  performed  at  lOOX.  Confirmation  of  tlie  quantitation  icsiilt  by  a 
second  analyst  on  10  percent  of  the  analyzed  samples  should  be  used  as  standard  quality 
conlixd  procedure.  All  op  deal  properties  in  Section  8.2  shall  be  determined  to  positively 
identify  asbestos. 

liXCLFFlON  I 

If  the  sample  is  suspected  of  contaiiung  no  asbestos  a  visual  technique  can  be  used  to 
repoit  that  the  sample  does  not  contain  asbestos.  The  rules  arc  as  follows: 

1.  Prepare  three  slides  as  desciibed  in  Section  8.5 ^ 

2.  View^  10  fields  pcj'  preparation,  identify  all  fibers. 

3-  If  all  fibers  ai'e  nonasbestos,  I'eporl  no  asbestos  were  found  and  that  visual  technique 
was  used. 

4.  if  one  fiber  is  determined  to  be  asbestos,  discontinue  the  visual  n^clhod  and  pei-form 
the  point  counting  technique  as  described  above. 

EXCEPTION  11 

If  the  sample  is  suspected  to  have  an  asbestos  content  in  excess  often  percent,  a  visual 
technique  can  be  used  to  report  that  the  sample  contains  greater  than  ten  percent  asbestos. 
The  standard  ojieranng  procedure  of  the  visual  technique  alloweti  in  the  National  Institute 
oi' Standards  and  Technology's  National  Voluntary  Laboi^tory  Accreditation  Program, 
Bulk  Asbestos  Handbook,  National  Institute  of  Standards  and  Technology  publication 
number  NlSllR  88-3879  dated  October  1988,  which  is  incorporated  herein  by  referejnee, 
shall  be  followed. 
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9  CALCIXAIIONS 


The  percent  asbestos  is  calculated  as  follows: 


Where: 


%  asbestos 


100% 


a  ^  number  of  asbestos  counts 

11  -  nil  rnbei*  o  f  n*  in  emp  ty  po  ints  counted  (400) 

If  a  =  0,  report  "No  asbestos  detected," 

If  a  >  Oj  report  the  calonlatecl  value  to  the  nearest  0,25% 

If  "no  asbestos  detected:  is  repotted  by  the  point  counting  technique,  die  analyst  may  rqiort 
the  observation  of  asbestos  fibers  in  the  non- conn  ted  p  onions  of  the  sample. 


H)  ALTERWA'llVi;  METHODS 

10.1  Alternative  Sain  pling  Metb  <,>ds .  • 

Alternative  sampling  methods  may  be  used  as  long  as  they  arc  substantially  equivalent  to 
tlie  sampling  methods  discussed  in  Section  5  and  approved  by  the  R\ecutive  Odiccr  of  the 
Air  Resources  Boaitl,  The  ARB  Eitccutivc  Offeier  may  require  the  submittal  of  test  data 
or  otehr  infontiation  to  demonstrate  equivalency. 

10.2  Analytical  Methods, 

An  alternative  analytical  method  may  be  used  as  iongas  it  produces  results  substantially 
equivalent  to  the  results  produced  by  tlic  point  coimtiug  method  and  approved  by  the 
lixecurive  Office]-  of  the  Air  Resources  Board,  The  ARB  Executive  Officer  may  require 
tire  submittal  oi'  test  data  or  other  iiifomnation  to  demonstrate  equivalency, 
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Figure  1 

Thin  Wall  Tube  for  Sampling 


.1- 


M - Length  as  Specified  in  Method 

1/2-  I 

min  l_  -  Guoge  as  Specified 


*■ 


dia.  Cnnin) 
Mounting  l-tofas 


Note  1  Mini  mum  of  two  mounting  holes  on  opposite  sides  for  2  to  3  inch  diameter  ^^amp^e^. 

Note  2  Miniimim  of  four  mountii^  holes  spaced  a  9fi  for  samplers  4  iuch  diainsitar  and  laiser. 

Notes  Tube  held  wMi  hardened  screws. 

Note  4  Two  inch  outside-diameter  tubes  arc  specified  with  an  J  ^^-gllQge  wall  thickness  to  comply  with 
area  ratio  criteria  accepted  foi'  "undisturbed  Eanples."  Users  are  advised  that  such  tubing  is 
difQcult  to  locate  and  can  bo  extremely  expensive  in  small  qiiantitifla.  Sixteen-guugc  tubes  are 
generally  readily  available. 
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liiblc  3 


Siiilabk  Thin  Walled  Steel  Sample  Tube ^ 


OLITSFDT  DIAMTirR; 


ielieii  2 

millimetei-s  50.  R 


3  5 

76.2  127 


WALL  THICiCN'ESS: 


Bwg 

indiCFi 


IS  16  ]| 

0.049  0.065  0.120 

1.24  1.65  3.05 


TUBE LBNGIH: 

inches  36  36 

iTietej's  0.91  0.91 


54 

1,45 


CLT.ARN ACL  RATIO,  % 


1 


Tlic  Ihtcc  i;harncl cry  recommended  in  d’iible  1  are  indicated  Ibr  pnj-posc^i  of  slEmdardizatien,  ajid  are 
fH>i  ini  end  od  lo  indie  ale  that  sampling  tubes  of  ijitej'incdiaic  or  larger  diame  lei's  are  not  acceptahle. 
Leiigihs  of  lubes  shown  aie  illustrative.  Pi  oper  lengths  ti.t  be  dciciTnincd  ay  suited  to  field  conditions. 
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Tabic  2 


Ditiieni?ional  Iblenancc^s  foi'  Thin  Walled  Tubes 


Nominal  Tubo  Diarneters  from  Table  ToolraneoS;  inches 

Size  Outside  Diameter 

2 

3 

4 

Outside  Diameter 

+0,007 

+0,010 

+0.015 

-0,000 

-0.000 

-0,000 

inside  Diameior 

••■0,000 

--0,000 

-^0.000 

-0.007 

-0,010 

-0.015 

Wall  Tliickness 

-0,007 

+0.010 

+0.015 

Ovality 

0,015 

0:020 

0.030 

Slmigjhness 

0.030.^'fl 

0,030/0, 

0.030/fL 

Imemicdiftl^c  or1ai‘;ge]'  diatueters  should  bo  pioportinriaU  Toleicmoes  shown  arc  cs&e-ntiaUy  standard 
ooinmoroial  niaciuiacturing  tolerEuiees  for  suiamles.'^  steel  TnechiinioELi  tubing.  -Specify  only  two  of  the 
fct  Ihroe  loci  ranees;  O.  D.  and  I.  D.  or  O.  D,  and  Wall,  oi'  1.  D.  and  Wail. 
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Figurt:  2 
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C>ptic<il  Propi^rties  of  Asbestos  b’ib&i'jy 
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!|  to  fiber  lengLb 


hihl^  4 


Ctnlj-jil  Slop  Dispersion  Staining  Cotors^ 


Mineral 

Rl  Liquid 

no  1 

nu  II 

Chiysolile 

1 .550HI1 

blue 

blLte-magneta 

Amoiiife 

1  .m) 

bluo-magonUi  to  pale  blue 

golden-yellow-- 

L5.^nHD 

yellow^  to  wliite 

yoliow  1o  while 

Crocitlolilc'^ 

1.70(J 

led-niagcnta 

blue-magenta 

1 .5501TD 

yellow  1u  w'hile 

yclktw  (0  w^hile 

Anthophyliice 

I.605HD 

blue 

gold  to  gold-magenta 

TrOmoiilC 

I.605HD^ 

pale  blue 

yellow 

AetinGlite 

L6.10TJn 

gold -magenta  to  blue 

gold 

1  .fi.inHn'' 

magenta 

goklen“yellow 

From  Reference  li.JO. 
Blue  absoffition  color. 
OS:i[iqiLC  extinct  ion  view. 
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APPENDIX  B 


EXAMPl.E  COMMUNITY  AND  FIXED  FACIEI  I  V  AIR  MONiTORfNG 

WEEKLY  RESI  L  r  LETTER 
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[DATEJ 


[INSEiRT] 

[STRKHTJ 

[c:tty,  statr] 


Subject:  Notification  of  Conin:iuujfy/rLxed  J'aciJrly  Air  MoTsiltiring  RcsuJcs  tor  Cimip  Fire  Tocident,  Butte  Coiiiily  Ciilsfoj'tiia 
To  Whom  It  Mfiy  Cone er eh 

Tetra  Tech,  Inc.  (Trj  pcrforttiCii  air  nKmitoriiig  and  sainpliag  froin  [.PATR  |  at  |  LCXIATION  1,  Califoi'nia  n??  purl  of  the 
fire  Incident  at  the  request  of  Caf Recycle.  This  tnonitoring  und  iitimpliug  were  collected  under  tlie  direction  of 
MiiUhcw  M.  Soltis,  Ccrtifiod  IndLi.striiti  Hygienist  (CIFI)  at  Tt,  and  were  analyzed  fot  asbestos,  target  inetEds,  and  fugitive 
tlusl.  The  analylical  rcs^uHs  were  used  lu  cvEiluide  the  effectiveness  of  dust  suppi'es?vinn  effort?;  during  lire  debris  removal 
acti V i t ies  pe tf n rmed  i n  ihc  vi c i n i ty  o  1’  [  LOCATION  ]. . 

Results  from  Ifio  [  DATE  ]  SEimpling  even  I  indicated  [SUMMARY  CONCLl/SIONS  HRRri  i  luring  nearby  fire  debris 
removal  npeiatiojis,  Tlie  ajialytical  results  for  coniTuunity  Eiir  monitoring  are  summarized  in  the  table  below.  Results  for 
Large!  nieUils  arc  eonsidered  significant  at  or  above  \{)%  of  the  listed  project  i^ci'ccnirig  levels.  Asbestos  and  respiiahle 
dust  eoncenirEiCiona  arc  considered  significanL  at  concentratioJift  above  the  listed  screening  levels. 

'rhese  results  are  being  piovided  to  you  \i\  accordance  with  the  Cotnnujnily  Air  Monitoring  and  Sampiing  Plan  for  the 
Ciunp  Fire  Irieideiil.  If  you  have  any  questions  concerning  these  results  please  feel  free  to  contact  tnc- 


Sincerelv, 


Chris  Bums 

rnviron mental  Lead 
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Sat])[)1« 

Number 

Sample  Location/ 
Deseriptiun 

Cons  tit  uGot 

Anatyticiil 

Itesiilts 

Project  SercGiiing  Levels 
and  (reference) 

Metals  Analysis 

[Sample 

Number] 

[Locatian  desciiptson] 

1 

Asbestos  Analysis 

AHERA  Ckarance  Level 

[Sample 

Number] 

[Location  description] 

Ashes  Los 

N^itcs: 

1 1  f  NiiLtcsjiaS  ^\jiibLeiLl  Ait  Qnfilily  |NA  AQ^l)  (40  CixJe  iifl'tJcw]  ItegiilfltinRs  [CVH I  piirt  5^J).  US  iinvirimiiWfLlal  Priucction  Agency  and  C:iLiriiinuL 

;ViibiL^[il  Ail  Qu4ilify  S^a^da^ds,  htipH :■■.■  w^vw.arb.ca /I v!k'-;iJ^tL‘'aays.'eiJii'ini.;.-in -nL>l lutanr^.'^m/nm. htni-  ^ .  30 1 y. 

(2^  40  CF[^  Pnil  Tlj,!  f^ubpart  \i\  AsfecKijtjii  in  SuhoLiJi.  Rultn  US  Envirnnincntftl  hTsLi.\;Lii>n  Aj’cnty; 

lmpp■^■^^■■'^^^^^^^^■epa■  aov AiLL-a.''bftjdLiu<jQtL-’l1  LWd  ocmincfltE-'^OOlFlTtr.i JX  r>df  Aetc^aeJ  rebruary  1 , 201  ^ 

Agency  fiTT  Tcixii;  Subs(a[w:‘i:2>  sasjd.  DL-Jifflisc  Re^is^ry  ( ATSinRj  MinicnuL  RisJ;  LjjVcLs  i  MR-Lsl,  .Innc  2fl  I  N,  ( 'cntcnn  tivr  CiiiJlfLi]  Lscld  PfCvcRtijfvn,  Agcrty 

tVhr  losi^:  SiibH(a[ietfc  naiJ  Regi^ifry;  Acutf  =  1  to  I  4  daj.^^  liaLfftiiedLute  ^  1 5  lo  30-1  and  fhmnie  -  J  yeiir  or  JonfiCf. 

KLLp:^..'.'>*av\^ ,ti|T3df^.,Ci.'tg. gii^''^rt\ris.i’nirJ Hat. LLrio^S&H;^;  A^X^^asied  Jaililflfy  30,  301^. 

(4)  OfJlCC  of  bnvinwiij^cntal  HcsiIlK  l-l^irard  As:i;easanetH  fOEMHA)  Ke+ei  L^ncc  lisposiiTr  Lcvrli  |  RBL)  fof  yVseilLC,  Llttjjii;.‘7nehha.ca.i^ovAh&iTiie^  Accet^ed 
Jiinu[iiy30,2fll'J. 

(5)  ATS  UK  TfJsicoEci-j'LCbit  fitiiilL:  for  BafillJlS.  Au£u:sr  3tH)7.  rentri  for  IJi&L:ij*c  Cifntrul  and  P]-Ci'carjOT^.  Agency  for  Ilixlc  Su-bt-liuWysOLid  Dlscsm 
httpfi:.''AvT^  w-nEadr.edi:  tioViTo?cPrRMkV[R-ajpVitl=:?Z7ftiid=5'i'  Accessed  Felmifiry  1. 21 

I  A>  NiilLuiiuL  ICL«jEilUt€  for  Oueup^,lJOna|  .S4fcly  and  Htnllh  (M  SOS  El. I  Pockcl  Ulisrfc  lo  (.ihcmical  Kaa^ards.  Ccnlcct  foj'  Disease  Cantml  and  Frevenlhrt,  Nalinnul 
Seise itme  ofOcciip^iriirbal  Safely  and  tkjllli;  httcta  Jn^W'iS'.alc. niivyn i ly^hfnn [^ilefauLi. htn.-j[  Ai!L.tfjiatid  Fc'bn.ifir\'^  1,  20iy. 


< 

L€5iS  than  th-L-  tissncialcd  LafKiriiUuy  dclL=;t;liDil  JiJliit 

AISERA 

AjibL’-Hit^ii  Hazard  SiincFgcrLcy  Rc^p-nnsc  Act 

AfS 

H  1^1:1  vuluLUC  ?isi'e3(OE  SfnTi[>l.c 

AS. 

Li>ii^'  V0]‘^tlK  a:ihcRl)(iK  sjunplc 

FitK-Tv'cllr’ 

Kihci-s  pcT  €ubiu  L-tnliiiitHUiF 

S-IM 

Heavy  [iie-Uitii  StiEtlplo 

nig/iVi' 

MiLLii^rains  pcf  cubic  meter 

I'M  2.5 

Farllcidaie  nunitcr  Less  ihan  iir  t-itiuiiL  Ln  2.5  nutiuiiutiiefS  (tlnc  puttie les) 

TWA 

T'imc-WcLgh-led  Averiiat  (24  houi'J 

BOLD 

T  he  value  n^parlL’d  it  sibuvc  tllC  k^he-mtoiy  I'C^tJiting  limil 
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Contractor  Phillips  and  Jordan: 

Paradise  1104  circuit:  ""40  crews 
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Contractor  Phillips  and  Jordan: 

Paradise  1104  circuit:  ""40  crews 
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Tree  Crews  Working  Inside  Ashprints 


Company  Involved:  Pride,  from  Bailey  NC. 

Working  for  PG&E. 

POCs:  Albert  Edwards,  supervisor.  Pride 
903 

David  Porter,  Safety  contractor,  ERM  Safety.  661 

Today,  April  3,  2019,  around  10:00  AM  I  drove  by^|  Roe  Rd  in  Paradise,  Ca.  I 
noticed  several  tree  crews  working  in  the  vicinity  on  both  sides  of  the  road  when 
I  noticed  a  tree  crew  had  set  up  their  hand  tools  equipment  inside  the  ashprint 
of  a  burned  out  building  (Photo  1). 

I  stopped  to  talk  to  their  supervisor  and  asked  them  to  remove  their  equipment 
and  informed  them  they  are  not  supposed  to  work  in  the  ashprint.  I  informed 
that  crew  that  there  is  toxic  material  in  there.  I  was  asked  to  sign  their  Job 
Safety  Assessment  (JSA)  and  noticed  that  none  of  the  hazards  identified 
in  their  form  address  fire  debris  hazards,  which  they  were  surrounded  by, 
and  sometimes  stepping  into. 

The  company  who  hired  them  is  PRIDE  Contracting  out  of  Bailey,  N.C.  The 
supervisor  on  site  was  Albert  Edwards  (903-^^^^|). 

I  explained  to  Mr.  Edwards  that  is  not  safe  to  be  working  in  the  ashprint 
of  the  burned  out  structures. 
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Photo  1 .  Pride  tree  cut  crew  hand  tools  inside  the  burnt  detached 
garage  at^|  Roe  Rd. 

I  saw  another  Pride  tree  crew  close  to  the  ashprint  of  the  house  across  the  street. 
When  I  walked  there  to  observe  what  they  were  doing  I  noticed  a  worker  pulling 
a  rope  and  walking  through  the  ashprint  of  the  main  residence  (see  Photo  2). 

At  this  time  I  was  approached  by  a  gentleman  who  identified  himself  as  David 
Porter,  from  ERM  Safety.  He  explained  to  me  that  he  is  contracted  by  PG&E 
for  safety.  I  informed  him  that  the  crews  here  are  walking  and  working  in  the 
ashprints  and  that  that  was  a  health  hazard  to  them.  That  it  would  be  a  good 
idea  to  add  the  fire  debris  hazards  to  their  JSA  to  protect  the  health  of  their 
employees.  He  said  he  would  inform  his  superiors. 


MuckRockPost-Cannp_April2019_000483 


Photo  2.  Crew  member  pulling  a  rope  through  ashprint. 

After  emphasizing  the  safety  of  the  workers  and  exchanging  contact  information, 
I  proceeded  to  work  on  my  previous  tasks. 

Any  questions,  please  let  me  know. 

Domingo  Cardoza,  Engineer  WR,  DWR 
Division  Supervisor,  Branch  2. 
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From:  Planie.  Dennis@CalQES 

To:  Melendez.  John@CalOES:  Wilson.  Dena@CalOES 

Subject:  Fwd:  IMS  Team  Member  Contact  numbers.  FYI 

Date:  Friday,  March  15,  2019  12:15:41  PM 
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Tree  Crews  Working  Inside  Ashprints 


Company  Involved:  Pride,  from  Bailey  NC. 

Working  for  PG&E. 

POCs:  Albert  Edwards,  supervisor.  Pride 
903 

David  Porter,  Safety  contractor,  ERM  Safety.  661 

Today,  April  3,  2019,  around  10:00  AM  I  drove  by^|  Roe  Rd  in  Paradise,  Ca.  I 
noticed  several  tree  crews  working  in  the  vicinity  on  both  sides  of  the  road  when 
I  noticed  a  tree  crew  had  set  up  their  hand  tools  equipment  inside  the  ashprint 
of  a  burned  out  building  (Photo  1). 

I  stopped  to  talk  to  their  supervisor  and  asked  them  to  remove  their  equipment 
and  informed  them  they  are  not  supposed  to  work  in  the  ashprint.  I  informed 
that  crew  that  there  is  toxic  material  in  there.  I  was  asked  to  sign  their  Job 
Safety  Assessment  (JSA)  and  noticed  that  none  of  the  hazards  identified 
in  their  form  address  fire  debris  hazards,  which  they  were  surrounded  by, 
and  sometimes  stepping  into. 

The  company  who  hired  them  is  PRIDE  Contracting  out  of  Bailey,  N.C.  The 
supervisor  on  site  was  Albert  Edwards  (903-^^^^|). 

I  explained  to  Mr.  Edwards  that  is  not  safe  to  be  working  in  the  ashprint 
of  the  burned  out  structures. 
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Photo  1 .  Pride  tree  cut  crew  hand  tools  inside  the  burnt  detached 
garage  at^|  Roe  Rd. 

I  saw  another  Pride  tree  crew  close  to  the  ashprint  of  the  house  across  the  street. 
When  I  walked  there  to  observe  what  they  were  doing  I  noticed  a  worker  pulling 
a  rope  and  walking  through  the  ashprint  of  the  main  residence  (see  Photo  2). 

At  this  time  I  was  approached  by  a  gentleman  who  identified  himself  as  David 
Porter,  from  ERM  Safety.  He  explained  to  me  that  he  is  contracted  by  PG&E 
for  safety.  I  informed  him  that  the  crews  here  are  walking  and  working  in  the 
ashprints  and  that  that  was  a  health  hazard  to  them.  That  it  would  be  a  good 
idea  to  add  the  fire  debris  hazards  to  their  JSA  to  protect  the  health  of  their 
employees.  He  said  he  would  inform  his  superiors. 
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Photo  2.  Crew  member  pulling  a  rope  through  ashprint. 

After  emphasizing  the  safety  of  the  workers  and  exchanging  contact  information, 
I  proceeded  to  work  on  my  previous  tasks. 

Any  questions,  please  let  me  know. 

Domingo  Cardoza,  Engineer  WR,  DWR 
Division  Supervisor,  Branch  2. 
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From:  Klemm.  Jason 

To:  Melendez.  John@CalOES 

Cc:  Hickey.  Evermarv 

Subject:  L&M  Discussion 

Date:  Thursday,  March  21,  2019  9:10:42  AM 
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From:  Melendez.  John@CalOES 

To:  Blair.  Dan 

Subject:  Meeting  Forward  Notification:  PG&E  Vegetation  Management  Check-In  Call 
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Meeting  requested  by;  Evermary  Hiekey  (on  3/12) 
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Subject: 

Location: 

PG&^/eoetatior^anao^ent  Check-In  Call 

Start: 

Wed  4/3/2019  1:00  PM 

End: 

Wed  4/3/2019  1:30  PM 

Recurrence: 

(none) 

Meeting  Status: 

Accepted 

Organizer: 

Blair,  Dan 

Standing  Agenda 

Roll  Call/Safety  -  (Dan) 

PG&E  Vegetation  Management  update  -  (James  Brink/Joe  Echols) 
Roundtable  of  Questions/Concerns/Feedback  -  (Cooperating  Agencies) 


Please  forward  to  anyone  on  your  team  that  you’d  like  included 
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Contractor:  Arborworks  ~40  crews 
Work  areas: 

•  Valley  view  dr 

•  Oakmoredr 
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*  Changes  included  in  this  document  are  contemplated  as  precautionary  measures  intended  to  reduce  future  wildfire  risk. 


Here  are  the  areas  that  our  PG&E  vegetation  management  contractors  will  be  working  week  of  3/18/19 


O 


O) 

CiD 


Z3 

O 

JZ 

u 

CD 

O) 


“O 

CD 


O) 

O) 


(L) 

T3 

U 


O) 

CD 


O- 

Z3 

T3 

O) 


Z3 

O 

>« 


“O 

£Z 

O) 


CD 

O) 


CD 

CUD 

L_ 

O 


QD 

_Q 


QD 

i_ 

u 

i_ 

Z3 

O 

>> 


Z3  00 

O  cu 

^  LO 

^  QD 

=3  “O 
O  TD 
O  CD 


I 


ro 

LO 


Z3 

OQ 


(D 

CUD 

(T5 

£Z 

(T5 

E 

LO 


CD 

i_ 

(D 

CL 

O 

'll 

>- 

E 


(ID 

LO 

>« 

E 

-i-j 

u 

(T5 


O 

U 


LO 

(ID 

Z3 

CT 

>> 

C 

03 


U) 


O 


u 

ns 

•M 

c 

o 

u 


QD 

QD 


QD 

"O 


QD 

_Q 


O 

-i-j 

LO 

O 

E 

LO 

QD 

QD 


CUD 

C 


03 

E 

QD 

i_ 

CUD 

_C 


QD 

_Q 


QD 

i_ 

u 

QD 


CL 

E 

o 

u 

i_ 

(T3 

QD 

C 

o 

CUD 


QD 

i_ 

u 

O 

OD 

2 


u 

^ — I 
O 


“O 

(T3 


(T3 

Q_ 


Z3 

U 


QD 


C 

Z3 

uo 


c 

QD 


>> 

(T3 


>>  _  _ 
lo  ro 
O  O  ^ 
cd  U  d 


_ro 

U 

u 


“O 

■  > 
■jr'  LO 

QD  O) 
CUD 

CUD  ^ 
=3  O 
2  CD 


T3 

QD 


(T3 

U 


QD 

>« 

QD 


C 

ns 

"D 


"D 

C 

ns 

«/) 

Q. 


u 

ns 

•M 

c 

o 

u 


QD 

QD 

-i-j 

LO 

QD 

“O 


“O 

C 

(T3 


Z3 

_Q 


O 

LO  LO 
i_ 

(T3 
QD 
Q_ 


QD 

i_ 

U 

O 

2 


o 


Z3 

o 

LO 

"O 

03 

o 


QD 

Q_ 


TD 

O 

O 


“O 

>« 

E 

QD 

“O 

(T3 

U 

< 


QD 

i_ 

U 

O 

m 


Z3 

U 


m 

o 


“O 

(T3 


(T3 

Q_ 


“O 

(T3 


(T3 

Q_ 


MuckRockPost-Camp_April2019_000514 


Roe  Rd 
Sawmill  road 

Neal  rd.  south  of  Skyway  to  Indian  Springs  rd 
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James  Brink 

Vegetation  Program  Manager,  VM  CEMA  -  Electric  Vegetation  Management 
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Good  Afternoon  Gentlemen:  Attached  is  a  quite  extensive  list  of  properties  with  downed  trees  hindering  debris  removal  efforts.  The 
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28  March  2019 
Properties  With  Log  Issues 
Branch  1,  Magalia 


Page  1  of  2 


Properties  With  Log  Issues 


Division  AA 

Ponderosa  Way 

in 

Jarvis  Circle 

I- 11th 

-10th 

-9th 

-8th 

-6th 

Rutgers  Ct 

15th 

Olive  Drive 
17th 
Carver  Drive 

I  -  26th 

I-  27th 

I-  28th 

"-32nd 
West  Park  Drive 

■-20th 
-19th 
-22nd 
-34th 
Wake  Court 
38th 
Adrian  Drive 
6th 

Andover  Drive 
I  -  35th 
|-21st 
-26th 
-28th 
I-  29th 
[-  30th 
-36th 
-32nd 
-34th 
Drexel  Drive 
7th 

Staten  Court 

I- 18th 

-22nd 


MuckRockPost-Camp_April2019_000519 


28  March  2019 
Properties  With  Log  Issues 
Branch  1,  Magalia 


Page  2  of  2 


Division  AA  continued 
Marin  Court 


16th 

Ridgeside  Court 
I -7th 
|-8th 
Loyola  Court 

I- 23rd 
-22nd 
Providence  Court 


-9th 


Division  BB 


Delta  Court 
^|-4th 
Einstoss  Court 
^^-3rd 
Babson  Court 
10th 

Cascade  Drive 
9th 

Glendale  Drive 
^|-llth 
Pueblo  Drive 
I  -  19th 
|-39th 
West  Park  Drive 
H-7th 
Andover  Drive 
I-  29th 


I  -  15th 
Huron  Court 
-  20th 
Milton  Court 
10th 
-9th 
Leslie  Court 
^■-3rd 


Green  denotes  green  on  the  scheduler 
Orange  denotes  orange  on  scheduler 
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From:  Brink.  James 

To:  Melendez.  John@CalOES 

Cc:  Paul  Maben 

Subject:  RE: 

Date:  Wednesday,  April  24,  2019  1:47:05  PM 
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-  Please  advise  of  the  result  of  Zach’s  assessment  of  the  trees  and  anticipated  course  of  action.  Thank  you 
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Excavator  has  been  moved. 
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From:  Melendez.  John@CalQES 

To:  Rose.Sean(S)CalOES 

Subject:  RE:  Skyway  PGE  tree  issue 

Date:  Thursday,  April  18,  2019  2:34:00  PM 
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From:  Melendez.  John@CalQES 

To:  Brink.  James 

Subject:  RE:  Skyway  PGE  tree  issue 

Date:  Thursday,  April  18,  2019  2:34:00  PM 
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From:  Brink.  James 

To:  Melendez.  John@CalOES:  Paul  Maben 

Subject:  RE:  Skyway  PGE  tree  issue 

Date:  Thursday,  April  18,  2019  2:33:07  PM 
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*  Changes  included  in  this  document  are  contemplated  as  precautionary  measures  intended  to  reduce  future  wildfire  risk. 
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From:  Brink,  James  <JTBkfa)pge.com> 

Sent:  Monday,  March  18,  2019  1:39  PM 

To:  Melendez,  John(5)CalOES  <John.Melendez@CalOES.ca.gov>:  Wilson,  Joe  <J8WE@pge.com> 
Subject:  RE:  Potential  Tree  Crew  Issue 
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From:  Knox,  Kathleen 

Sent:  Thursday,  April  11,  2019  9:31  AM 

To:  Quade,  Tim  <Tim.Quade@tetratech.com>:  Mayer,  Randv  <Randv.Mayer@tetratech.com> 
Cc:  Holle,  Scott  <scott.holle@tetratech.com>:  Tavlor,  Todd  <Todd.Tavlor@tetratech.com> 
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From:  Melendez.  John@CalOES 

To:  Jolly.  Michael 

Subject:  Re:  FEMA-4407-DR-CA  Hazardous  Tree  Removal  Categories  of  Trees  Defined  and  Chart  v.2.pdf 

Date:  Tuesday,  April  9,  2019  7:31:26  PM 
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From:  Klemm,  Jason  <JlKs(5)pge.conn> 
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Thanks  for  getting  back  to  me  John.  Where  would  the  meeting  be  at? 
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Thank  you  for  scheduling  the  conference  call.  1  will  forward  the  meeting  invitation  to  the  three  prime  contractors  and  will  of  course  participate  in 
the  discussion 
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Director,  PG&E  Emergency  Preparedness  &  Response 
Office:  415-973-3344 
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Below  are  the  main  locations  that  our  vegetation  management  crews  will  be  working  Week  of  3/25 
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Andy  LunglProject  Manager 
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on  the  debris  removal  schedule. 


Incident  Commander,  Camp  Fire  Debris  Removal  Operation 
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From:  Paul  Maben  <paulmaben@suddenlink.net> 

Sent:  Wednesday,  April  03,  2019  6:58  PM 

To:  Andrew  Lung  <aol@mgeinc.com>:  Renee  Baur  <rcne@pge.com> 
Subject:  Fwd:  Properties  w/  Logs  from  Tree  Crews  Blocking  Access 
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Confidentiality  Notice;  This  email  message,  including  any  attachments,  is  for  the  sole  use  of  the  intended  recipient(s)  and  may  contain  confidential  and  privileged  information.  Any  unauthorized 
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From:  "Cardoza,  Domingo@DWR"  <Domingo . Cardoza@ water. ca. go v> 
To:  "Nicholas,  Joshua@Wildlife"  <.Toshua.Nicholas@wildlife.ca.gov> 

Subject:  Tree  crews  in  ashprints 
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From:  Melendez.  John@CalOES 

To:  Thalhamer.  Todd@CalRecvcle 

Subject:  Re:  Tree  crews  in  ashprints 

Date:  Wednesday,  April  3,  2019  10:04:12  PM 
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From:  Melendez.  John@CalOES 

To:  "Thalhamer.  Todd@Cal Recycle" 

Subject:  RE:  Tree  crews  in  ashprints 

Date:  Thursday,  April  4,  2019  7:02:00  AM 
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Can’t  makes  contaminants  airborne 
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Contractors  should  be  scouting  ahead  and  advising  of  tree  issues  prior  to  mobbing  to  next  site,  and  inform  us  so  we  can  coordinate  with  PG&E  to  resolve  the  problem  in  order  to 
avoid  delays.  If  they’ve  already  on  site  today,  they  can  debark  and  get  a  delay  ticket 
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California  Governor’s  Office  of  Emergency  Services 
Office:  916-845-8502 
Cell:  916-601-2649 
John.Melendez@CalOES.ca.gov 
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From:  Melendez.  John@CalOES 

To:  Brink.  James 

Subject:  Re:  Tree  Issues 

Date:  Monday,  April  1,  2019  5:23:52  PM 
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California  Governor’s  Office  of  Emergency  Services 
Office:  916-845-8502 
Cell:  916-601-2649 
John.Melendez@CalOES.ca.gov 
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James  Brink 

Vegetation  Program  Manager,  VM  CEMA  -  Electric  Vegetation  Management 
Drought  Emergency  Response  -  North 

JTBK@Dae.com  |  Mobile  530-691-3002  |  Fax  530-246-6524 
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Black  Olive  Drive,  Paradise  (debris  removal  scheduled  for  Monday) 
Black  Olive  Drive,  Paradise  (debris  removal  scheduled  for  Monday) 
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Cc:  Walker,  Tina(5)Cal0ES  <Tina.Walker@CalOES.ca.gov>:  Simpson,  Charlie(5)Cal0ES  <Charlie.Simpson@CalOES.ca.gov>:  Wilson,  Dena(5)Cal0ES 
<Dena.  Wilson  @CalOES.ca.gov> 

Subject:  RE:  Trees  blocking  access  for  asbestos  abatement 


Norwich  Circle,  log  deck  has  been  removed 
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In  the  event  it  was  PG&E  tree  crews  who  dropped  the  trees  in  the  ash  footprint,  they  will  need  to  be  removed  using  Level  C  PPE  and 
handled/disposed  of  as  contaminated  material.  Trees  dropped  near  the  ash/debris  footprint,  including  near  burned  vehicles,  will  need 
to  be  moved  a  minimum  of  100  feet  from  the  footprint.  As  you  can  see,  this  type  of  activity  impedes  our  ability  to  remove 
contaminants  form  the  property.  Please  also  instruct  tree  crews  to  refrain  from  moving  any  ash  or  debris  as  appears  to  have  occurred 
at  this  location. 
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By  tomorrow  these  locations  will  be  completed. 
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Good  Afternoon:  Apologies  for  the  delayed  response.  To  my  knowledge  there  have  been  no  significant  changes  to  the  PPDR 
program.  Below  is  information  that  should  be  conveyed  to  property  owners  in  the  PPDR  program: 
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Cc:  Wilson,  Dena@CalOES  <Dena.Wilson(5)CalOES.ca.gov>:  Simpson,  Charlie@CalOES  <Charlie.Simpson(5)CalOES.ca.gov>:  Healy,  Robert@CalRecycle  <Robert.Healy(5)calrecycle.ca.gov>:  Rabamad,  Charles@Caloes  <Charles.Rabamad(5)CalOES.ca.gov>:  Lamoureux,  Eric@CalOES 
<Eric.Lamourgux(a)C9lQE$.cg.gOV> 

Subject:  Trees  Being  Dropped  in  Ash  Footprints 

Importance:  High 
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From:  Mayer,  Randv  <Randv.Maverfaitetratech.com> 
Sent:  Saturday,  March  16,  2019  11:28  AM 


To:  Melendez,  John@CalOES  <John.Melendez(5)CalOES.ca.gov> 

Cc:  Burns,  Chris  <chris.burns@tetratech.com>:  Quade,  Tim  <Tim.Quade@tetratech.com> 
Subject:  Trees  blocking  access  for  asbestos  abatement 


O 

-1— » 

CD 

CD 

“O 

fT3 

o 

-1— » 

03 

c 

_cz 

CO 

JD 

CD 

CD 

"O 

Q. 

"D 

O 

CD 

Q. 

> 

O 

CD 

JZ 

E 

cz 

— 

o 

03 

Z5 

"D 

-!-> 

_QJ 

u 

fT3 

M— 

$ 

CZ 

OJ 

CD 

U 

CD 

_Q 

CD 

zz 

"D 

03 

-d 

_cz 

cuo 

-1— » 

Z5 

03 

o 

_cz 

JZ 

-1—' 

-1— » 

LT) 

CO 

CD 

03 

CD 

-1— » 

o 

"O 

_o 

CD 

CO 

-1— » 

o 

cz 

-1— » 
cz 

CD 

CD 

E 

CD 

> 

CD 

-1— » 

03 

_Q 

Z5 

03 

O 

>- 

o 

M— 

o 

M— 

fU 

"D 

O 

-1— > 
CZ 
CD 

E 

>- 

CO 

-1— » 

CD 

CO 

CO 

CD 

CO 

CZ. 

QJ 

CO 

o 

03 

U 

CO 

CZ. 

-!-> 

O 

fT3 

CZ 

CD 

-1— » 
CO 

CZ 

o 

E 

CD 

JD 

Ol 

CO 

-!-> 

03 

fT3 

JD 

CD 

03 

-d 
-1— » 

1— 

o 

“O 

1- 

M— 

CZ 

CO 

03 

cz 

CD 

-1— » 

o 

Z5 

CZ 

\n 

LH 

Z5 

u 

CO 

CO 

■4-> 

CZ 

CD 

E 

CO 

CO 

CO 

CD 

CD 

E 

CO 

CO 

L_ 

Z5 

<v 

fT3 

O 

fU 

CD 

JD 

-1— ’ 

CD 

03 

CO 

CZ. 

CO 

03 

"D 

CZ 

03 

CD 

JZ 

N? 

CD 

CO 

CO 

CD 

~o 

CD 

JZ 

"D 

U 

u 

CZ 

U 

fT3 

CD 

03 

-1— » 

CD 

cuo 

03 

Z 

CZ 

'co 

CD 

> 

iZ 

Z5 

03 

z 

03 

U 

JZ 

CD 

JZ 

-I—' 

CD 

O 

M— 

CD 

_Q 

-I— » 

Z5 

_Q 

CO 

d 

CD 


CD 

CO 

CO 

fU 

CD 


CD 

fU 

"O 

CD 

Z5 

U 

u 

o 


CD 

CD 


CO 

U 


cz 

CD 

U 

CD 

CD 


"D 

CD 

fU 

Q. 

E 

o 

u 


cz 

CD 


CO 

CD 

CO 

CO 

fT3 


O 

_Q 


CZ 

CD 

"D 

> 

CD 

CO 


CT) 

^ — 1 

(T) 

^ — 1 

m 

rsi 

d 

^ — 1 

o 

^ — 1 

TD 

CD 

d 

-1— » 

O 

CD 

TD 

CZ. 

CD 
-1— » 

E 

CD 

o 

CZ. 

u 

E 

■4-> 

d 

o 

CD 

u 

E 

■4-> 

CO 

d 

CO 

CD 

CD 

E 

CO 

CO 

CO 

fT3 

CO 

CD 

CO 

CO 

o 

CO 

fT3 

-!-> 

CO 

CD 

CD 

JD 

CO 

in 

< 

(J) 


cn 

CD 

fT3 

“O 

CO 

V 

fT3 

~o 

O 


0)  © 
D)  ^ 
CO  0 
C  > 
CO  CO 


CD  ^ 

s’  2 

Q_  — 


I 


O 
'c 
0 
CO 

>  lO 
(0  CM 

S  £!. 
■o 

c  :q 

(0  o 


CO 

c 

g 

CM 

O 

o 

CO 

00 

O 

&— 

CO 

< 

0 

_l 

O 

0" 

- 

D) 

T3 

3 

&— 

0 

O 

§ 

c 

X 

0 

0 

0 

Q. 

00 

E 

o 

O 

0 

0 

— 

i_ 

£ 

CO 

o 

0 

c 

H 

‘0 

(0 

00 

0 

H 

.Q. 

O 

I 

.c 

CO 

c 

CO 

-c 


CO 


CO 
:C 

O  S. 

CD  CO 

^  b 
O  s 
o 

c  ^ 

CO  ^ 

^  o 

?! 

.o 

-a  Q) 
8  ^ 
§  "8 
i  £ 

:C: 


5 

8^ 


C 

CO 

CO 

O) 

CO 


.c 

I' t 

§  0 
"co  "c 

C  CO 
CO 
.C 

:§  t 

CO  o 

c  c 

s  ^ 

^  CO 
CO  Q. 


CO  ^ 

g  ^ 

C  CO 

^  § 

ip  ^ 

CO 

CO  -Q 

C  CO 
CO  g 

^  CO 
-2  "0 

0  -C 

Co  o 

^  s 

CO  Q. 
0 

fc  -2 


MuckRockPost-Camp_April201 9_00061 5 


c 

(U 

E 

(D 

4-J 

03 

03 

(/)  ^ 

2  < 

O  LO 

o 


g  s 

U  fM 

cn 

liii  ^ 

u  u  _ 

o  J=  cr 

—  ro  Q 

^ 

OJ  03  o 

t  T3  (U 

u)  a 

■  ■  OJ  (X3 

LU  ZJ  JZ 

Qi  I-  ^ 


Q|  q 


u 

■M  E 

w  £ 

<0  "  u 

..  ..'S  ^  s 

o  u  3  n  S 

H  u  (n  o  < 


"O 

O) 

_> 

o 

LO 

CD 


(D 

Z3 


O) 

> 

(T5 


(D 


ro 

>> 

(T5 

"O 

LO 


>« 

_Q 


03 

U 

_o 

(D 

LO 

(D 


"O 

(D 

> 

(L) 

i_ 

(D 

> 

03 


T3 

(D 

> 

O 

E 

(D 


CD 


(D 

i_ 

O 

M— 

O) 

_Q 

i_ 

(D 

-i-j 

03 


o 


(D 


T3 

O 

(D 

"O 

> 

CD 

O 

_d 

E 

LO 

fX3 

(D 

i_ 

CD 

CD 

_Q 

_Q 

i 

LO 

-i-j 

-l-J 

d 

_c 

Q_ 

Q- 

-i-j 

-i-j 

O 

O 

o 

o 

M— 

M— 

_d 

_d 

LO 

LO 

(T5 

CD 

d 

T3 

(T5 

d 

CD 

_d 

4-i 

LO 

CD 

5 

u 

-l-J 

U 

'jz 

CD 

CD 

> 

d 

O 

o 

U 

LO 

CD 

LO 

~o 

CD 

CD 

u 

u 

E 

CD 

CD 

CUD 

> 

d 

CD 

_d 

u 

-l-J 

_o 

CD 

_£Z 

_Q 

-l-J 

LO 

LO 

CUD 

CUD 

O 

O 

_ 1 

_ 1 

• 

• 

(D 

Z3 

CT 


O 

>> 


(D 

> 

03 


Z3 

O 

>« 


o 

cz 


Z3 

o 

>' 

£Z 

03 


□□ 


I 

o 

no 

LO 


2:! 

Z5 

4-j 

CD 

O 

Z5 

'D 

CD 


'D 

CD 


22 

Z3 

lO 

Ci 

CD 

E 

b 

c 

c 

o 

-C; 

Z3 

D 

CJ 

CD 


'C 

CD 

4-j 

'S. 

E 

CD 

+-J 

C 

o 

cj 

CD 

C3 

4-j 

c 

CD 

E 

Z5 

CJ 

-§ 

■!:2 

~E 


'C 

CD 

'C 

'o 

C 

lo 

CD 

03 

O 

o 

6 

* 


(/) 

o 

C/D 

0 

LU 

0 

o 

JD 

0 

03 

U 

0 

02 

0 

c 

d 

CD 

* 

'0 

-1—* 

Q 

* 

c 

* 

o 

d" 

* 

o 

O 

LO 

U) 

— 

C 

LO 

$ 

0 

O) 

E 

LO 

a' 

G) 

o 

u 

0 

< 

CUD 

03 

+.» 

O 

U 

0 

0 

C/D 

00 

~ — 

LU 

0 

o 

03 

'E 

0 

W 

0 

U 

Q. 

(& 

O 

d 

0*' 

o 

C-0 

o 

O 

Q_ 

E 

i/i 

c 

b 

uo 

— 

CD 

I3X) 

o 

c 

CD 

12 

_d 

u 

o 

U 

V 

"u 

z 

A 

A 

> 

o 

lap 

E 

o 

u 

03 

u 

QD 

CUD 

uo 

Q_ 

LU 

o 

(& 

03 

□□ 

U 

(& 

"v 

rsi 

CD 

LO 

(D 

T3 

d 

E 

_aD 

03 

CD 

2 

Q_ 

d 

d 

LO 

_d 

rsi 

□□ 

o 

fN 

a" 

"v 

^ — 1 

E 

uo 

OD 

o 

LU 

— 1 

u 

o 

o 

rsi 

CD 

03 

CUD 

u 

LD 

Q_ 

(& 

^ — 1 

(a 

d 

_d 

LU 

_d 

o 

u 

03 

CXD 

rvT 

"v 

2 

CD 


I  u 

d" 

O 

LO 

CL 

E 


A 

> 

o 

lap 

03 

u 


U 

(& 

CD 


(D 

“O 

C 

CD 


>» 

03 

“O 


03 

C>0 


(D 

O 

C 

O 

LO 


o 

03 

u 

(& 

03 


c 

(D 


03 

_Q 

03 


(D 

_Q 


A 

> 

O 

lap 

03 

u 


uo  CUD 


E  o;  _ 

u-  to  I— 


CD 

03 

5 


° 


q 

03 

U 

(a 

c 

o 


u 

o 


u 

.Si 

1q 

3 


I 


a; 
o 

c  03 

I-  0 

.  -I— » 

01  03 
u  O 
3  O 

2  B 

5  CO 


"O 
0 


c 

05 

E 

o 


o 

3 

0 

0 


c  ^ 
0  > 
^  > 
to  0 


03 

§ 


> 

0 


03  0 


V  to 


3 

< 

U 

* 

* 

* 

* 

* 


0 

0 

0 

CL 

c 

o 

o 

c 

0 


"O 

o 

o 

o 


In  the  event  it  was  PG&E  tree  crews  who  dropped  the  trees  in  the  ash  footprint,  they  will  need  to  be  removed  using  Level  C  PPE  and 
handled/disposed  of  as  contaminated  material.  Trees  dropped  near  the  ash/debris  footprint,  including  near  burned  vehicles,  will  need 
to  be  moved  a  minimum  of  100  feet  from  the  footprint.  As  you  can  see,  this  type  of  activity  impedes  our  ability  to  remove 


contaminants  form  the  property.  Please  also  instruct  tree  crews  to  refrain  from  moving  any  ash  or  debris  as  appears  to  have  occurred 
at  this  location. 
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handled/disposed  of  as  contaminated  material.  Trees  dropped  near  the  ash/debris  footprint,  including  near  burned  vehicles,  will  need 
to  be  moved  a  minimum  of  100  feet  from  the  footprint.  As  you  can  see,  this  type  of  activity  impedes  our  ability  to  remove 
contaminants  form  the  property.  Please  also  instruct  tree  crews  to  refrain  from  moving  any  ash  or  debris  as  appears  to  have  occurred 
at  this  location. 
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causing  access  and  abatement  issues  for  abatement  crews. 
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In  the  event  it  was  PG&E  tree  crews  who  dropped  the  trees  in  the  ash  footprint,  they  will  need  to  be  removed  using  Level  C  PPE  and 
handled/disposed  of  as  contaminated  material.  Trees  dropped  near  the  ash/debris  footprint,  including  near  burned  vehicles,  will  need 
to  be  moved  a  minimum  of  100  feet  from  the  footprint.  As  you  can  see,  this  type  of  activity  impedes  our  ability  to  remove 
contaminants  form  the  property.  Please  also  instruct  tree  crews  to  refrain  from  moving  any  ash  or  debris  as  appears  to  have  occurred 
at  this  location. 
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Thank  you,  I'll  forward  the  information  to  PG&E 
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To:  VanderSchaaf,  Anthony(5)CalRecycle  <Anthony.VanderSchaaf(5)calrecycle.ca.gov> 
Cc:  Lamkin,  Diane(5)CalOES  <Diane.Lamkin(5)CalOES.ca.gov> 

Subject:  Fwd:  Trees  in  ash  foot  print  or  blocking  ways 


From:  Hack,  Jody(5)Waterboards  <Jodv.Hack@waterboards.ca.gov> 
Sent:  Saturday,  April  6,  2019  12:49  PM 
To:  Watts,  Dustin(5)DOT 

Subject:  Trees  in  ash  foot  print  or  blocking  ways 
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Sawmill  Rd  -  south  side  of  driveway 
Sawmill  rd  -  north  side  of  driveway 
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From:  Melendez.  John@CalOES 

To:  "Maver.  Randv":  Thalhamer.  Todd(S)CalRecvcle 

Cc:  Burns.  Chris:  Ouade.  Tim 

Subject:  RE:  Tree"s  on  parcels 

Date:  Wednesday,  April  3,  2019  11:18:00  AM 
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Moreover,  the  actions  of  your  contractors  are  negatively  impacting  the  Cal  OES/Cal  Recycle  Private  Property  Debris  Removal 
project.  This  cannot  continue  but  can  be  avoided  by  following  these  few  simple  guidelines: 


.  Do  not  drop  or  leave  a  tree  on  or  within  100  feet  of  any  structural  ash  footprint; 

.  Do  not  impede  property  ingress  or  egress  with  dropped  trees,  other  materials  or  equipment; 
.  Do  not  create  unsafe  working  conditions  for  our  debris  removal  crews;  and, 

.  Do  not  cause  any  form  of  damage  to  property. 
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From:  Blair,  Dan  <D7BD@pge.conn> 

Sent:  Monday,  March  25,  2019  2:19  PM 

To:  Melendez,  John@CalOES  <John.Melendez(5)CalOES.ca.gov>;  dwoods(5) buttecounty.net;  Wilson,  Joe  <J8WE(5)pge.com>;  Rich,  Jillian  <J6Rl(5)pge.com>; 
Smith,  Tom  <TCS3(5)pge.com>;  Brink,  James  <JTBk(5)pge.com>;  Echols,  Joe  <JxEv(5)pge.com>;  mmattox(5)townofparadise.com;  Ott,  Radley 
(rott(5) buttecounty.net)  <rott@buttecounty.net>;  jlopez@townofparadise.com 


Subject:  Vegetation  Management  Weekly  Check-In 
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John 

I  want  to  confirm  the  tree  delay  process. 
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From:  Mayer,  Randv  <Randv.Maver@tetratech.com> 


Sent:  Saturday,  March  16,  2019  11:28  AM 

To:  Melendez,  John@CalOES  <John.Melendez@CalOES.ca.gov> 

Cc:  Burns,  Chris  <chris.burnsfa)tetratech.com>:  Quade,  Tim  <Tim.Quadefa)tetratech.com> 
Subject:  Trees  blocking  access  for  asbestos  abatement 
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From:  Mayer,  Randv  <Randv.Maver@tetratech.com> 


Sent:  Saturday,  March  16,  2019  11:28  AM 

To:  Melendez,  John@CalOES  <John.Melendez@CalOES.ca.gov> 

Cc:  Burns,  Chris  <chris.burnsfa)tetratech.com>:  Quade,  Tim  <Tim.Quadefa)tetratech.com> 
Subject:  Trees  blocking  access  for  asbestos  abatement 
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From:  Melendez.  John@CalOES 

To:  Brink.  James 

Subject:  Tree  Issues 

Date:  Saturday,  March  30,  2019  8:00:19  AM 
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Camp  Fire  Incident 


Address: NORWICH  CIR  MAGALIA  CA  95954 


#  Structures:  3 

Construction  Materials: 

[3^  Wood  Masonry  Concrete  |  |  Metal  |  |  Unknown  |  ^None 

I  I  Other: 

Foundation: 

[^Slab 

I  I  Other: 

Floor: 

I  I  Concrete  Wood 
I  I  Other: 

Roofing: 

I  I  Clay  Tile  Cementitious  Shingle  Asphaltic  Composite  Q  Metal  Unknown  None 

I  I  Other: 

Siding: 

I  I  Wood  1^  Cementitious  Panels  Brick  Concrete  Stucco  Q  Vinyl  Aluminum  None 
[3^  Unknown  |  |  Other: 

Furnace/Ducts:  Q  No  Yes  Flue  Insulation _ 

Chimney(s):  [^No  |^Yes  how  many?  NESHAP  Walls: 

Limitations:  [^No  |^Yes  Explain: 


Structure(s) 

Structure  Type: 

House 

Structural  Integrity: 

Destroyed 

Suspect  Material: 

Yes 

Structure  Type: 

Shed 

Structural  Integrity: 

Destroyed 

Suspect  Material: 

Yes 

structure  Type: 

Metal  Carport 

Structural  Integrity: 

Intact 

Suspect  Material: 

No 

Suspect  Material 

SAMPLE  # 

SAMPLE  ID 

Material  Location 

Quantity  (SF/LF) 

Concrete 

01 

BFI-064-360-022-01 

House 

1500(SF) 

Stone  Mortar 

02 

BFI-064-360-022-02 

House 

800(SF) 

Asphalt  Shingle 

03 

BFI-064-360-022-03 

House 

2000(SF) 

Dry  wall  and  Joint  Compound 

04 

BFI-064-360-022-04 

House 

1800(SF) 

Sheet  Flooring 

05 

BFI-064-360-022-05 

House 

lOlO(SF) 

Plaster 

06 

BFI-064-360-022-06 

House 

250(SF) 

X 


No 


QYes 


X 


Dirt  rn  Unknown  Fn  None 


X  Subfloor  I  I  Footings  |  |  Unknown  |  ^None 


Date  of  Inspection:  3/8/2019 

Inspector(s): 

Owner: 
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Camp  Fire  Incident 


Date  of  Inspection:  3/8/2019  Address:^^B  NORWICH  CIR  MAGALIA  CA  95954 


APN: 


Suspect  Material 

SAMPLE  # 

SAMPLE  ID 

Material  Location 

Quantity  (SF/LF) 

Furnace  Insulation 

07 

BFl^^^^^-07 

House 

15(LF) 

Asphalt  Shingle 

08 

BFI-^^^^|-08 

Shed 

102(SF) 

Concrete 

09 

BFI-C^^^^-09 

Shed 

102(SF) 

Materials  Marked: 


X 


□  no 


OTHER  NOTES  ON  THE  PROPERTY: 
Sheet  flooring  previously  painted. 


□  na 


Paint  Color:  Pink 
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Date  of  Inspection:  3/8/2019 


Camp  Fire  Incident 


NORWICH  CIR  MAGALIA  CA  95954 


MuckRockPost-Camp_April2019_000670 


Date  of  Inspection:  3/8/2019 


Camp  Fire  Incident 


Address 


NORWICH  CIR  MAGALIA  CA  95954 


Property  Overview  Photo: 
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Camp  Fire  Incident 
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Camp  Fire  Incident 
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Camp  Fire  Incident 
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Camp  Fire  Incident 


Date  of  Inspection:  3/8/2019 

Address: 

NORWICH  CIR  MAGALIA  CA  95954 

SAMPLE  PHOTO:  STRUCTURE  1  -  House  -  BFI- 

01 

Suspect  Material:  Concrete 
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Camp  Fire  Incident 


Date  of  Inspection:  3/8/2019  Address:^^J  NORWICFI  CIR  MAGALIACA  95954 


SAMPLE  PHOTO:  STRUCTURE  1  -  House  -  BFI 

-02 

Suspect  Material:  Stone  Mortar 
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Camp  Fire  Incident 


Date  of  Inspection:  3/8/2019 


Address 


NORWICH  CIR  MAGALIA  CA  95954 
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Camp  Fire  Incident 


Date  of  Inspection:  3/8/2019  Address:^^  NORWICH  CIR  MAGALIACA  95954 


SAMPLE  PHOTO:  STRUCTURE  1  -  House  -  BFI- 

-04 

Suspect  Material:  Drywall  and  Joint  Compound 
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Camp  Fire  Incident 


Date  of  Inspection:  3/8/2019  Address:^^J  NORWICFI  CIR  MAGALIACA  95954 


SAMPLE  PHOTO:  STRUCTURE  1  -  House  -  BFI- 

-05 

Suspect  Material:  Sheet  Flooring 
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Camp  Fire  Incident 


Date  of  Inspection:  3/8/2019  Address:^^J  NORWICH  CIR  MAGALIACA  95954 


SAMPLE  PHOTO:  STRUCTURE  1  -  House  -  BFI- 

06 

Suspect  Material:  Plaster 
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Camp  Fire  Incident 


Date  of  Inspection:  3/8/2019  Address:^^J  NORWICFI  CIR  MAGALIACA  95954 


SAMPLE  PHOTO:  STRUCTURE  1  -  House  -  BFI- 

-07 

Suspect  Material:  Furnace  Insulation 
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Camp  Fire  Incident 


Date  of  Inspection:  3/8/2019 


Add ress: NORWICH  CIR  MAGALIA  CA  95954 


SAMPLE  PHOTO:  STRUCTURE  2  -  Shed  -  BFI 

08 

Suspect  Material:  Asphalt  Shingle 
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Camp  Fire  Incident 


Date  of  Inspection:  3/8/2019  Address:^^  NORWICH  CIR  MAGALIACA  95954 


SAMPLE  PHOTO:  STRUCTURE  2  -  Shed  -  BFI- 

-09 

Suspect  Material:  Concrete 
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TETRA  TECH 


CalRecycle  -  Camp  Fire  Site  Assessment 


Address: 


Norwich  Circle 


Survey  Date:  1/12/2019 


Surveyor{S): 


Damage  Area:  Magalia 


Foundation 


Basement 

X 

On  Block 

No  Visible  Foundation 

Slab  (On-Grade) 


Notes: 


Exterior 


Exterior  Walls  Damaged 

Visible  Structural  Damage 

X 

Totally  Collapsed 

Partially  Collapsed 

No  Visible  Damage  Observed 

Notes: 


Driveway 


X 


Paved 


Dirt/Stone  Bridge 


X 


Pre-Existing  Damage  (Cracks  Or 


Site  Hazards 


X 


X 


X 


H  Automobile 
m  Chimney 
nri  HHW 
Metal 

m  Motorcycle 

Propane  (Large  Tank) 
Propane  (Small  Tank) 
Pool/Spa  (Above  Ground) 


X 


Pool/Spa  (Below  Ground) 

RVs  (Other  Motorized  Vehicle) 
rn  Septic 

[3Tree(S)  -  Rec.  Removal 
ni]  Utilities 
[^Vessels 
(^Well  Water 
Solar  Panel/Windmill 
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It 


TETRA  TECH 


CalRecycle  -  Camp  Fire  Site  Assessment 


Parcel  Location  -  Pre-Fire  Imagery 


*lmagery  provided  is  based  on  California  parcel  data  overlaid  against  ESRI  base  map  imagery.  This 
should  not  be  used  as  a  lone  dataset  without  referencing  against  County  data,  visual  data,  and  other 
available  datasets  to  identify  parcel  boundaries. 
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It 


TETRA  TECH 


CalRecycle  -  Camp  Fire  Site  Assessment 


Site  Survey  Sketch  1 


RAD  Bk:  F)  (iR/h 

PIDBk:  PPnn 

Hg  Bk:  jD 

mg/m^ 

RAD  Site:  \iR/h 

PID  Site  N  I  [\  ppm 

HgSite:  /T 

mg/m^ 

Notes:  - 

\ .  jf^/ax> m6kii  Id.  0  I  -  I iijd.£|5  pf  Pp  ‘"t . 

p|fc,  tA)0G  -itt  l^Lb  ChAX. 
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TETRA  TECH 


CalRecycle  -  Camp  Fire  Site  Assessment 


Site  Survey  Sketch  Key 


Diagram  Key 

0  Automobile 
I  C  I  Chimney 

I  H  I  HHW  (Household  hazardous  waste,  paint  cans  with  iids) 

I  M  I  Metal 
0  Motorcycle 

Propane  large  (used  to  power  house,  etc.) 

Propane  small  (grills) 

Pool/Spa  (draw  in  shape  of  pool  or  spa  ) 

I  R  I  Recreational  Vehicles  (Motorhomes,  ATV,  4-wheeier,  golf  cart,  trailers  etc.) 

I  S  I  Septic 

0  Tree  removal  recommended  (hazard  to  crews,  most  likely  need  to  be  removed) 
0  Vessels  (vessels  with  motors) 

0  Municipal  water 
w)  Well 

Retaining  wall  -  concrete 
Retaining  wall  -  rock/stone 
Ash  footprint 
Foundation  footprint 

Concrete  areas  (driveways,  sidewalks,  etc.) 


OQQftXXJ 


j  Dirt  driveway 
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It 


TETRA  TECH 


CalRecycle  -  Camp  Fire  Site  Assessment 


Property  View  From  Front 


Structure 


Primary  Structure 


Photo  Description 
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It 


TETRA  TECH 


CalRecycle  -  Camp  Fire  Site  Assessment 


Property  View  From  Front 


Structure 


Primary  Structure 


Photo  Description 
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It 


TETRA  TECH 


CalRecycle  -  Camp  Fire  Site  Assessment 


Property  View  Left  Side 


Structure 


Primary  Structure 


Photo  Description 
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TETRA  TECH 


CalRecycle  -  Camp  Fire  Site  Assessment 


Property  View  Left  Side 


Structure 


Primary  Structure 


Photo  Description 
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TETRA  TECH 


CalRecycle  -  Camp  Fire  Site  Assessment 

Parcel #1 


Property  View  Back  Side 


Structure 


Primary  Structure 


"  1=^ 

v^ 

n 

r j  . 

Photo  Description 
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TETRA  TECH 


CalRecycle  -  Camp  Fire  Site  Assessment 


Property  View  Right  Side 


Structure 


Primary  Structure 


£,  4  .  m 

i 

Photo  Description 
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It 


TETRA  TECH 


CalRecycle  -  Camp  Fire  Site  Assessment 


Property  View  Driveway 


Structure 


Primary  Structure 


Photo  Description 
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It 


TETRA  TECH 


CalRecycle  -  Camp  Fire  Site  Assessment 


Property  View  From  Front 


Structure 


Secondary  Structure 


Photo  Description 


Page  12 


MuckRockPost-Camp_April2019_000695 


It 


TETRA  TECH 


CalRecycle  -  Camp  Fire  Site  Assessment 


Property  View  Right  Side 


Structure 


Secondary  Structure 


Photo  Description 
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It 


TETRA  TECH 


CalRecycle  -  Camp  Fire  Site  Assessment 


Property  View  Right  Side 


Structure 


Secondary  Structure 


Photo  Description 
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It 


TETRA  TECH 


CalRecycle  -  Camp  Fire  Site  Assessment 


Property  View  Right  Side 


Structure 


Secondary  Structure 


Photo  Description 
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It 


TETRA  TECH 


CalRecycle  -  Camp  Fire  Site  Assessment 

Parcel #1 


Site  Hazard 

Automobile 

Photo  Direction 

Photo  Description 
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It 


TETRA  TECH 


CalRecycle  -  Camp  Fire  Site  Assessment 


Site  Hazard 

Metal 

Photo  Direction 

Photo  Description 


Page  17 


MuckRockPost-Camp_April2019_000700 


TETRA  TECH 


CalRecycle  -  Camp  Fire  Site  Assessment 


Site  Hazard 

Metal 

Photo  Direction 

Photo  Description 
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TETRA  TECH 


CalRecycle  -  Camp  Fire  Site  Assessment 


Site  Hazard 

Metal 

Photo  Direction 

£,  4  .  m 

i 

Photo  Description 
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TETRA  TECH 


CalRecycle  -  Camp  Fire  Site  Assessment 


Site  Hazard 

Propane  (Large  Tank) 

Photo  Direction 

Photo  Description 
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MuckRockPost-Camp_April2019_000703 


MuckRockPost-Camp_April2019_000704 


MuckRockPost-Camp_April2019_000706 


MuckRockPost-Camp_April2019_000707 


MuckRockPost-Camp_April2019_000708 


Check 


Norwich 
the  ASF 
You  can  see  the 


Circle 

map  diagram  and  how  they  even  moved  debris  around  after  they  cut  the  trees 
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MuckRockPost-Camp_April201 9_0007 1 0 


From:  Melendez.  John@CalQES 

To:  Paul  Maben:  Brink.  James 

Subject:  Trees  in  ash  foot  print  or  blocking  ways 

Date:  Saturday,  April  6,  2019  4:18:22  PM 
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PGE  has  dropped  trees  across  three  properties  on  Boquest  that  are  impeding  debris  removal. 
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From:  Brink,  James  <JTBk(5)pge.com> 


Sent:  Monday,  April  1,  2019  5:23  PM 

To:  Melendez,  John(5)CalOES  <John.Melendez(5)CalOES.ca.gov> 
Subject:  RE:  Tree  Issues 
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California  Governor's  Office  of  Emergency  Services 
Response  and  Recovery  Division 
Cell:  916-601-2649 
John.Melendez@CalOES.ca.gov 


From: 

Sent: 

To: 


Subject: 


Blair,  Dan  <D7BD@pge.com> 

Monday,  March  25,  2019  2:19  PM 

Melendez,  John@CalOES;  dwoods@buttecounty.net;  Wilson,  Joe;  Rich,  Jillian;  Smith, 
Tom;  Brink,  James;  Echols,  Joe;  mmattox@townofparadise.com;  Ott,  Radley 
(rott@buttecounty.net);  jlopez@townofparadise.com 
Vegetation  Management  Weekly  Check-In 


Good  Afternoon, 

I’d  like  to  set  up  a  weekly  check-in  focused  on  our  vegetation  management  and  debris  removal  in  the  Camp  Fire  area.  Out 
of  respect  for  everyone’s  time,  we’ll  keep  this  to  30  minutes  and  keep  a  standing  agenda  as  follows: 

•  Roll  Call/Safety 

•  PG&E  Vegetation  Management  update 

•  Roundtable  of  Questions/Concerns/Feedback 

I’m  going  to  throw  out  some  times  for  the  call.  Please  let  me  know  if  any  of  these  times  don’t  work  and  we’ll  do  our  best  to 
find  something  that  works  for  everyone.  Please  also  share  this  with  anyone  else  from  your  team  that  you’d  like  to 
participate. 

•  Wednesdays  between  1  pm  and  4pm 

•  Thursdays  9:30  am 

•  Fridays  10:30  am 

•  Fridays  1:30  pm 


Dan  Blair 

PG&E  I  Public  Affairs 
(530) 
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The  consolidated  private  debris  removal  program  is  an  extraordinary  program  granted  when,  among  other  things,  there  is  an  immediate  threat  to  public 
health  and  safety.  The  program  is  operating  under  the  jurisdiction  of  a  local  health  emergency,  as  declared  by  the  local  health  officer,  resulting  from  the 

MuckRockPost-Camp_April2019_000726 


hazardous  wildfire  debris  that  poses  an  immediate  threat  to  public  health  and  safety.  Historically,  mobilehome  parks  were  cleaned  as  part  of  the 
consolidated  private  property  debris  removal  program.  In  most  cases,  both  mobilehome  park  owners  and  individual  unit  owners  submitted  right  of  entry 
forms.  There  are  times,  however,  when  a  park  owner  is  unable  to  reach  individual  tenants  whose  mobilehomes  were  destroyed.  In  instances  where  there 
was  no  response  from  the  unit  owner  despite  the  park  owner's  attempt,  the  property  would  be  cleared  with  the  park  owner's  consent.  This  is  due  to  the 
park  owner's  responsibility  to  ensure  the  park  is  free  from  hazardous  conditions  that  pose  a  threat  to  public  health  and  safety,  the  failure  of  which  could 
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CONFIDENTIALITY  NOTICE:  This  communication  with  its  contents  may  contain  confidential  and/or  legally  privileged  information.  It  is  solely  for  the  use  of  the 
intended  recipient(s).  Unauthorized  interception,  review,  use,  forwarding,  or  disclosure  is  prohibited  and  may  violate  applicable  laws  including  the  Electronic 
Communications  Privacy  Act.  If  you  are  not  the  intended  recipient,  please  contact  the  sender  and  destroy  all  copies  of  the  communication. 


From:  Pal.  Alex@CalOES 

To:  Heikkinen.  Amanda 

Cc:  Winterman.  Ann:  Henderson.  John  Paul:  Bollinger.  Jennifer(S)CalOES:  Oaren.  Stephanie(S)Caloes 

Subject:  RE:  ROEs  for  mobile  home  parks 

Date:  Tuesday,  March  19,  2019  5:20:00  PM 


CD 

TD 

CD 


(T5 

_Q 


“O 

CZ 

(T5 

O) 

Z5 


CD 


O 

CD 


U 

TD 


p 

(D 


(D 

E 

(D 

(D 

(T5 

g 

(D 

i_ 

(T5 

“O 

cz 

CD 

LO 

(D 

Z3 

LO 

5^ 

Q_ 

Z3 

CZ 

03 

U 

03 

CL 

(D 

E 

o 


JD 

O 

E 

O) 


o 

Q 

u 


T3 

(D 


CUD 

O 


JD 

QD 

T3 


TD 

QD 

-i-j 

03 

"o 

LO 

c 

o 

u 


_Z3 

QD 


Q_ 

O 

O 


(D 

> 

03 


CD 

CD 


O 


03  4-i 

CL  ^ 
CD  CL) 


-d 

O 


03  (1) 


O 

'■4-J 

03 


O) 

> 


o 

u 


Z3 

o 


(D 

Q_ 


CUD 


03 

QD 

4-> 

03 


03  QD 
CL)  JZ 


CD 

"O 


JZ) 

Z3 

Q_ 


QD 

-t-j 

ro 

TD 

(D 


Z3 

CUD 


(D  ^ 

&  - 
LO 

QD 

r-  ^ 

^  g 

03  CL 

i—  I  . 

CUD 

O 

i_ 

Q_ 

QD  •C 
-£Z  _d 
\—  QD 

TT  (L) 

.b 

^  12 
03 


QD 

E 

'■4-J 

QD 

i_ 

03 

QD 

i_ 

QD 


E 

03 

O 


"O 

QD 

>> 

O 


QD 

"O 

QD 


03 

> 

O 

E 

QD 

i_ 

JD 

QD 

"O 

>« 

i_ 

QD 

CL 

O 

i_ 

CL 

QD 

-i-J 

03 

> 


03 

QD 


Z3 

O 

TD 

L_ 

03 

rsl 

03 


TD 

QD 

03 

"O 


—  ^  O 


JZ) 

Z3 

CL 


C 

o 

u 


"O 

QD 

>> 

O 

-i-j 

LO 

QD 

“O 


O 

CUD 

C 

o 


>> 

JZ) 

“O 

QD 

L_ 

_ro 

u 

QD 

“O 


03 

CL 

QD 

E 

o 


03  03 


_Q 

O 

E 


£  s 

bD  -g 


“O 

QD 


03 


CUD 

O 


O 

X 

-l-J 

QD 

M— 

03 

LO 

"O 

c 

03 


QD 

Z3 

"O 


o 

CL 


QD 

i_ 

QD 


-l-J 

0 

i_ 

QD 

_£Z 

QD 

i_ 

>> 

i_ 

03 

M— 

QD 

QD 

QD 

i_ 

_£Z 

CUD 

c 

M— 

0 

LO 

CL 

0 

i_ 

Jz! 

QD 

CL 

QD 

-i-j 

Z3 

LO 

03 

CL 

E 

_X 

03 

3 

QD 

L_ 

LO 

03 

0 

_£Z 

_a) 

3 

03 

CL 

QD 

E 

X 

QD 

u 

TD 

QD 

QD 

i_ 

E 

£ 

C 

03 

0 

E 

X 

c 

■ 

0 

QD 

QD 

c 

03 

_£Z 

U 

QD 

LO 

0 

(~ 

QD 

LO 

03 

C 

QD 

_£Z 

QD 

i_ 

QD 

_£Z 

QD 

_Q 

Ln 

QD 

_ 

QD 

> 

LO 

CL 

_£Z 

03 

U 

c 

E 

0 

03 

03 

(U 

Ln 

_£Z 

-l-J 

CUD 

(— 

QD 

LO 

QD 

-l-J 

03 

—  -h  QD 


O 


03 

CL 


03 

U 


QD 

QD 


LO 


JZ) 
QD 
“O 
03  LO 
CL  Z3 
QD  O 

(-  "P 


QD 

LO 


O 

u 


c 

QD 


>> 

LO 


03 

INI 

03 


QD 

-t-' 

CD 

TD 

QD 


O 


03 

CL 


O  ^ 
QD  Cl 


c 

03 

u 

o 


"O 

QD 

i_ 

03 

U 

QD 

_Q 


O 


03  — 

CL  ^ 

QD 

_£Z  QD 
C 

■P  ^ 

O 

i_ 

03 
CL 

03 

-p 
Z3 
O 
_£Z 
U1 

QD 

M— 
03 
LO 

TD 
C 
03 


03 

Q_ 

'jz 

LO 

c 

o 

’■4-J 

_ro 

QD 

L_ 

c 

03 

c 

QD 

-l-J 

TD 

L_ 

_o 

TD 

C 

_rD 

03 

o 


03 

QD 


_Q 

Z3 

CL 


CL 


03 

QD 


O 


03 

CL 


.tf  O 

^  Q- 


Q-  fX3 


QD 

'CL 

LO 

QD 

"O 


_rD 

QD 

i_ 

LO 

X 

QD 

C 

o 


03 
INI 
03  03 


O 

p 

iz5 

c 

o 

u 

LO 

Z3 

o 

"O 


u 

03 

CL 


03 

QD 

> 

03 


O 

-1-^ 

o 


o 

QD 


O 

CUD 


03 

QD 


LO 

QD 
O 
"O 
CUD  to 
C  X 
—  JZ) 
QD 
CL 

E 

o 

QD 
C 

o 

LJ 

03 

CL  ^ 

QD  ^ 
^  QD 

2 

c 

O  = 

'■4-J 

_ro 
O 
> 

M— 

o 

QD 
U 
'■4-J 

o 

c 

03 
QD 
Z3 
LO 

-p 
Z3 
O 
u 

-l-J 

c 
QD 

E 

CL 
O 

^  - 
I  S 

>>  ^ 
.tf  O) 


03 

U 

i_ 

Z3 

O 

c 

o 

TD 

QD 

C 

ju 

CL 

X 

QD 

QD 


_Q 

QD 

"O 

QD 


03 

CL 


03  £Z 
CUD  2 

E 

'oo  C 
=3  O 
O  -JZ 


c 

QD 

E 

t! 

03 

CL 

QD 

Q 


“O  QD 


QD 

“O 

C 

Z3 

LO 

-l-J 

_£Z 

CUD 


>> 

u 


Z3 
O 
O)  C 
^  2 
03  C 

“O  o 


CUD 

c 

jzi  QD 


QD 

U 


C 

o 

'■4-J 

u 

03 

M— 

o 

QD 

LO 

i_ 

Z3 

O 

u 


>« 

JZ) 

“O 

QD 

_ro 

u 

QD 

TD 


.E 

O 

_£Z 

Z3 

03 

>« 

L_ 

o 

_rD 

Z3 

CUD 

QD 

i_ 

TD 

C 

03 


03  03 

CUD  QD 


_Q 

03 

U 

"Q- 

CL 

03 

QD 


Q 

U 


.E  o 


QD 

Z3 

"O 

>> 


c  ro 


03 

c 

o 

“O 

< 


03 

CL 


00  (D 
QD  5= 
•r3  QD 

•  —  -i-J 

^  - 
'lo  O 
C  -£Z 
O  C) 
CL 

LO  ^ 

_  >» 
03  -Q 

C 
QD 
CUD 


QD 


>> 

u 

c 

QD 

CUD 

i_ 

QD 

E 

QD 


03 

CL 


O 

U 


U 

QD 


03 

M— 

o 

c 

o 


>> 

QD 

M— 

03 

LO 

TD 

C 

03 


QD 

U 

C 

QD 

LO 

_Q 

03 

QD 


^  y 

o  ^ 

LO 

-£Z  X 

.9P  ^ 

C  "O 

—  c 

-l-j  03 

-2  5 

oi 

■g  £ 


o 

U 


QD 

> 

QD 

QD 

Z3 

C 


.E  c 

_Q  ^ 

CL  lO 
O  =3 


03 

QD 


QD  ^ 

m  o 

TD 
QD 

E  ^ 
E 

.E  o 

c 

03 


03 

CUD 


QD 


QD  > 

LO  O 

§.if 

03 


Z3 

U 

u 

o 


QD 

-i-j 

ro 

x 

CL 

O 

i_ 

CL 

CL 

03 


JZ) 

QD 

TD 

QD 

“O 


Z3 

O 

“O 

03 

INI 

03 

_£Z 

QD 


03 

CL 

S 

"O 

C 

03 

In 

c 

o 

X 

iz5 

c 

o 

u 

_x 

03 

CL 

>« 

03 

'c 

03 

LO 

"O 

C 

03 


>> 

-1^ 

> 

03 

C 

QD 

E 

QD 

U 

L_ 

o 

M— 

c 

QD 

-1-^ 

Z3 

LO 

QD 

i_ 

X 

Z3 

O 

u 

_£Z 

u 


—  "O 


03 
CUD 
QD 

QZ  < 


X 

QD 


A 

> 

O 

lap 

LO 


'qd 


QD 

_o 

03 

U 

(& 

QD 


CL 

QD 

U1 

c 

QD 

O 

a" 

> 

o 

lap 

03 

u 

ui 

LU 

o 

03 

U 

(& 

E 

‘u 

LO 

_a) 

Q_ 


c 

QD 

"v 

ui 

LU 

o 

03 

U 

(& 

L_ 

QD 

'c 

C 

QD 


A 

> 

O 

CUD 


"O 

03 

E 

QD 

M— 

(& 

c 

o 

LO 

i_ 

QD 

“O 


Z3 

03 

Q_ 

C 

_£Z 

O 

"v 

3 

03 

Q_ 

C 

_£Z 

o 


QD 

TD 


“O 

'u 

A 

03 

LO 

> 

E 

QD 

QD 

0 

Q_ 

lap 

M— 

LO 

A 

> 

_£Z 

"O 

C 

0 

03 

QD 

lap 

C 

03 

E 

u 

QD 

_x 

'qd 

u6 

LU 

M— 

©J 

_£Z 

03 

2 

< 

0 

03 

c 

03 

“O 

c 

03 

00 

0 

U 

© 

A 

> 

0 

E 

i_ 

QD 

E 

66 

03 

lap 

C 

03 

V 

OD 
^ — I 

Q_ 

X 

03 

u 

03 

TD 

0 

rsl 

QD 

< 

LO 

QD 

0 

E 

c 

C 

03 

r— 

LO 
^ — I 

V 

uo 

"to 

u 

< 

V 

E 

< 

c" 

_£Z 

u 

i_ 

03 

LU 

0 

03 

c 

QD 

c 

c 

< 

QD 

C 

2 

U 

(& 

i_ 

CUD 

0 

c 

03 

>» 

03 

“O 


<  ‘5= 


2  s 

u.  (/) 


03 

Q_ 


CL 

QD 


O  uo 

I-  V 


03 

CL 

QD 

E 

o 

_£Z 

_E 

3 

o 


O 

QZ 


U 

1q 

3 

to 


MuckRockPost-Camp_April2019_000728 


(D 


GO 

(D 

w 

MM 

o 

P 

Pi 

P 

>% 

§ 

H— » 
Oh) 

bX) 

o 

c/T 

"P 

o 

O 

;-H 

U 

(D 

H— » 

O 

o 

(D 

MP 

g 

S-H 

^-> 

P 

;-H 

hP 

O 

P 

^— » 

’  :> 

U 

O 

M-h 

> 

Oh) 

(D 

O 

b 

3 

p 

p 
^— » 
;-H 

o 

Ph 

GO 

c2 

Ph 

ffi 

P 

H— » 

P 

O 

o 

s 

(D 

> 

(D 

P 

CO 

MM 

Oh) 
^— » 

P 

P 

p 
^— » 

o 

00 

(D 

(D 

:> 

O 

Oh) 

p 

> 

Oh) 

H— » 

.2? 

P 

P 

MP 
^— » 

MM 

H— » 

O 

GO 

(D 

GO 

P 

"P 

bX) 

"P 

P 

^P 

P 

P 

O 

Ph 

P 

P 

Q 

^— » 
GO 

H— » 

P 

Ph 

Ph 

(D 

(D 

;_i 

"P 

bX) 

o 

P 

.P 

P 

"h— » 

H— » 

;-H 

P 

o 

p 

O 

o 

CO 

(D 

GO 

oJ 

(D 

;-H 

3 

GO 

;-H 

P 

GO 

(D 

Ph 

GO 

o 

P 

Oh) 

Ph 

H— » 

oo 

P 

GO 

(D 

o 

P 

PM 

GO 

mm 

H— » 

(D 

3 

r;:^ 

P 

o 

P 

p 

o 

p 

(D 

H— » 

,o 

p 

>% 

GO 

P 

p 

.2 

P 

P 

(D 

H— » 

X 

GO 

W 

GO 

(D 

o 

P 

P 

Pi 

Id 

p 

GO 

H— » 

P 

o 

p 

(D 

< 

3 

'p 

1 

o 

p 

(D 

I 

Ph 

(D 


O 


<D 


O 

(D 


O 


(D 


I 

Ph 

(D 


O 

a 

(D 

a 


I  hJH 

O 

ai 


a  U 

’S  fe 

B  ffi 

GO 

(D  ^ 
(D 

g  '5 

o  a 

^  o 

SP* 

p 

2 

13  o 

^  P< 

c2  2P 

GO  .S 

fl  -2 

s  ^ 

£ 

H  o 


GO 

;-H 

P 

o 


^  s 

^  PM 

p  rS 

p 


GO 


o 

^  ri 
Ph  qh 

(D  (D 

„  GO  ?-H 

S  ^ 

P  (D 

<D  'P  GO 
^— »  Mh  ^_> 

a  -B  § 

*  ^ 


(D 


§ 

PP 

H 


!-(  C3 
o  _<1> 

bO 

^  'Eh 

a  'o 

^  D 
!-( 

& 

13  t3 

S3  <u 
O  'TS 

o 

3  s 

(D 

c/3 

s  a 

3S 

'V  0. 
2  ^ 

S3'' 

_o 

oj  43 

'b 

c/3 

'a  ^ 

^  o 

S3'' 

o 

O  S 

o  o 

S3 

'b  s 


I' a 


fl 


•S  ^ 

g  § 

.52  >. 

rQ 


,2  ^ 


O  t/3 

'2  'a 


bX) 

•§  ^ 


c3 

43 

H 

di 

bO 

a 


g  w  o  S 

^  tD  cc 

<D 

B 


>  a 

O 

^  O 

>  ^ 
c^  (U 


(U 

^  S 

,IU 

'h-i 

^  .2 


o 

13 

'T^ 

'T^ 

cd 


)  fl 

(U 

c/3 

(U 

43 


O  .K 


o  O 

.2  P 

1-^  Mh 

O  o 

<U  'TS 

^  a 


c/3  o 


(U 

a 

a 

1-^ 

'Bh 


o 

< 

w 

CO 

X 
Q 

<u  ^  • 
43  ^ 

+-*  (U 

^  g*' 
■g  :>  ■ 

a  Ph 
CL|  H-* 

2  ^ 

Qh  .2 

^  '5 
^  S' 


<D 

S3  > 
cd  cd 

bO 

p  p 

o 


c2  ^ 

p  rP 

2 

u  ^ 
u  ^ 
o  t3 


^  p 
O  P 

^  -p 

'tJ  p  — 

c/3  'S 
•p  p  (1^ 


43 

H 


p  p 

s  a 


MuckRockPost-Camp_April2019_000729 


